38re CONGRESS, HOUSE OF REPRESENTATIVES. Ex. Doc.
2d Session. : { No. 15,

REPORT

OoF

THE SUPERINTENDENT

OF THE

&b
29

COAST SURVEY. A

SHOWING

THE PROGRESS OF THE SURVEY

DURING

THE YEAR 1864.

WASHINGTON:
GOYVERNMENT PRINTING OFFIOCE.

1866.



National Oceanic and Atmospheric Administration

Annual Report of the Superintendent of the
Coast Survey

ERRATA NOTICE

One or more conditions of the original document may affect the quality of the image.
such as:

Discolored pages
Faded or light ink
Binding intrudes into the text

This has been a co-operative project between the NOAA Central Library. the Otfice of
Coast Survey and the National Geodetic Survey. To view the original document. please
contact the NOAA Central Library in Silver Spring, MD at (301) 713-2607 xi24 or
www referenceinodc.noaa.gov.

Please Note:

This project currently includes the imaging of the full text of each volume up to the “List
of Sketches™ (maps) at the end. Future online links. by the National Ocean Service.
located on the Historical Map and Chart Project webpage
(http://historicals.ncd.noaa.gov/historicals/histmap.asp) will includes these images.

LASON

Imaging Contractor

12200 Kiln Court
Beltsville, MD 20704-1387
January 10. 2003



In tHE HoUSE OF REPRESENTATIVES, January 13, 1865.
Resolved, That there be printed three thousand extra copies of the Coast Survey for 1864, two thousand for the use of
the Coast Survey and one thousand for the use of the House.



LETTER

THE SECRETARY OF THE TREASURY,

THE REPORT OF THE SUPERINTENDENT OF THE UNITED STATES COAST SURVEY.

TreasvRY DEPARTMENT, December 20, 1864.
Sir: I have the honor to transmit, for the information of the House of Represcntatives, a report by
Professor A. D. Bache, Superintendent of the United States Coast Survey, showing the progress in that work
during the year ending November 1, 1864; and also the manuseript map of progress brought up to the same
date, as required by act of Congress, approved March 3, 1853,
I have the honor to be, very respectfully,

W. P. FESSENDEN,
Secretary of the Treasury.
Hon. ScHUYLER COLFAX,

Lpeaker of the House of Representatives.
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sound, N. C., 24,25; of Bogue sound, N. C., 27.

Bradford. Gershom. Services in Section IV, 26.

Brown, Archibald. Lithographic printer, 32,

Brewn, J. W. Servieces in Section 1I, 21 ; in Section IV, 26.

Bright, W. T. Drawing Division, 37.
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Corwin, (surveying steamer.) Section I, 175 Section IV, 27.

Coustenay, E. Computing Division, 37.

Croatan sound, N. C. Hydrography, 25.

Custer, H. Draughtsman, 37.
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Wooster mountain, Conn., 18; determination of longitudes
in West Virginia, 21.
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Dennis, Sub-Assistant W, H. Topography of Passamaqued-
dy bay, Me., 14; of Bay Point and Land’s End, 8. C., and
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proaches to Jacksonville, Fla., 29.

Developments and discoveries made in prosecuting hydrogra-
phy, 9, 10, 49-56.

Deiees, H. M. Services in Section IV, 24,27.
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ion, J47.

Donn, Sub-Assistant J. I¥. Topography at Bermuda Hun-
dred, Va., 23; vicinity of Nashville, Tenn., 31; vicimity of
Chattanooga, Tenn., 31.

Dorr, Sub- Assistant F. W, Survey of islands off Penobscot
cntrance, Me., 14, 15; vicinity of Nashville, Tenn., 31;
vicinity of Chattanoogn, Tenn., 31.

Downes, John. 'Tidal Division, 37.

Drawing Division, occupation in, 37.

E.

Eckert, Major T. T., 22.

Edwards, Assistant W, S. Hydrography of Charleston bar,
S.C, 28; of localities in San Francisco and San Pablo
bays, 35.

Electrotyping, 37.

I'thet, G.H., Capt. U. 8. Engineers, 36.

Enrgraving Division, 37.

Enthoffer, J. Engraver, 37.

Epping base. Conpexion with Fire Island base, 18, 19.

Estimates, for continuing work in field and office, 6-9.

Ezvans, H. C. Engraver, 37.

F.

Fairfex, F. Dranghtsman, 37.

Fairfaz, W. Drawing Division, 37,

Fairfield, Assistamt G. A. Triangulation of Union River
bay, Me., 14; of Neuse river, N. C., 25.

Farley, Assistant Jokhn. Triangulation of Barnegat bay,
N. J., 20.

Fauntleroy, A. R. Services in Sections V, VI, 30.

Fauntleroy, (surveying brig.) Section X, 33; Section XI, 36.

Fendall, Sub-Assistant C. Reconnaissance near Chattanooga,
Tenn., 32; survey of loealities on Red river, La., 32, 33,

Ferguson, Sub-Assistamt C. Topography of St. George’s
river, Me., 15; adjoining District of Columbie, 22.

Fire I)land base.
Me., 18, 19.
Folly river, 8. C.

Connexion with the base on Epping Plains,

Hydrography, 28, 29.

Fort Adams, Miss. Topography of vicinity, 34.
Fort de Russy, La. Topography, 33.

Franklin, La. Topography of vicinity, 33.
Francis, G. W,, 114,

Freeman, R. Computing Division, 37.

Geograplical positions. 11, 144-182,

Gerdes, Assistant F. H. Survey of Mississippi river at Grand
Gulf, and between Rodney and Palmyra Bend, 32; of Ohio
river between Cairo and Mound City, 33,

Gilbert, J. J. Services in Section 11, 40.

Gillis, J. M., Capt. U. 8. N., 21.

Girard Cuollege. Magnetic observations of 184045, 11-13,

Goodfellow, Assistant Edward. 'Tidal and magnetic observa-
tions at Eastport, Me., 18,

Gould, Dr. B. A. Report on longitudes by the telegraphic
meethod, 115, 116.

Grand Ecore, La. Tepography, 34.

Grand Gulf, Miss. Topography and hydrography, 32, 33.

Granger, F. Services in Section I, 15,

Greenwell, dAssistant W, E. Triangulation north of Santa
Barbara and Monterey bay, Cal., 34.

Guldin, J. A. Bervices in Section V, 20.

H.

Half Moon bay, Cal. Hydrography, 35.

- Hall, James, (surveying schooner.) Section I, 14; Section

1V, 25, 26.

Halter, Sub-Assistant R, E. Services in Section IT, 18; Tri-
angulation and topogruphy of Roanoke river and Roancke
island, N. C., and of Croatan sound, 24, 25.

Harding, W. W. Services in Sections V, VI, 28, 80.

Harrison, Assistant A. M. Topograpby of shores of Nurra-
ganset bay, 16.

Hassler, (surveying schooner.) Section I, 15,

Hatteras Inlet, N. C. Hydrography, 26.

Hein, C. 8. Services in Section I, 17.

Hein, Samuel. Disbursing agent, 38,

Hergesheimer, E. Topography of Arlington heights, 23,
services in Drawing Division, 37.

Hilgard, J. E. Assistant in charge of office, 37; report on
work in office divisions, 92, 93.

Holt, 8. P. Services in Section I, 14; in Section VI, 29,

Hooe, B. Drawing Division, 37.

Hoover, J. T. Bervices in Superintendent's party, 38.

Hosmer, Sub-Assistant C. ®ervices in Section I, 16; surveys
for military purposes in Misgsissippi, Louisiana, and Texas,
.

Hudson river, N. Y. Topography of the vicinity of Croton,
20.

Humboldt, (surveying schooner.) Section X, 34.

Hunt, T. J., 114.

Hydrographic Division, 37.

Hydrography. 8t. George’s river, Me., 16 ; ;Quohog bay, Me.,
16, 17 ; off Portland enirance, Me., 17 ; New Bedford har
bor, Mass., 18; Absecom inlet, N. J., 81; Delaware river,
(8pecial examination,) 21; Trent’s Reach. (James river,
Va.,)24; Roancke River, N. C.,24; Croatsnsound, N. C.,
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95; Neuse river, N. C., 26; Hatigras inlet, N. C., 26; Beaun-
fort harbor, N. C., 26; Core sound, N. C., 27; Cape Look-
out shoals, 27 ; Bogue sound, N. C., 27; Charleston bay,
2R ; light-house inlet and Folly river, 28, 20; Wassaw
sound, Ga., 29; St. John’sriver, Fla., 30; Mississippi river
at Grand Gulfand between Rodney and Palmyra Bend, 32;
Ohio river between Cairo and Mound City, 33; Half Moon
bay, Cal., 35; ncar Mare Island navy yard, 35; near San
Francisco, 35, 36.

L

Tardella, Sub- Assistant C. T. Topography of approaches to
Baltimore, 22.

Index ( Ten-years) of annual reports, 1854 to 1863, inclusive,
13.

Informatior, specially furnished from office, 10, 44-46.

J.

Jacksonville, Fla. Topography of vicinity, 29, 30.

James Hall, (surveying schooner.) Section 1, 14; Seclion
1V, 25, 26.

Johnstone, M. T., 38,

Junken, Charles. Serviees in Section I, 17.

. K.

Karcher, Louis. Draughtsman, 37.

Kelly, C. Tidal observations, 0ld Peint Comfort, Va., 34.

Key West, Fla. Magnetic observations, 30.

Kincheloe, Sub-Assistant J. Services in Section X, 34.

King, M. C. Tidal observations, Old Point Comfort, Va.,
24.

King, V. E. Clerk in office of assistant in charge, 3%, 92.

Knight, John, Engraver, 37.

Knoxoille, Tenn. Topography of vicinity, 31.

Koch, D. Drawing Division, 37.

Kondrup, J. C. Engraver, 37.

Koos bay, Oregon. Triangulation, 36.

Krebs, €. G. Lithographing, 38.

L.

Land’s End, S. C. Topography, 23.

Latitude, 11; determinations in West Virginia, 91, 22; list
of various stetions, 144~182.

Lawson, Assistant J. S. Trisngulation of Suisun bay, Cal.,
35; of Koos bay, Oregon, 36.

Lee, Admiral 8. P., 24,25,27.

Light-house inlet, 8. C. Sounded, 28,329.

Lindenkohl, A. Services at Clarksburg, West Va., 24; in
Drawing Division, 37; in Lithographic Division, 111.

Lindenkokl, H. Draughtsman, 37 ; lithographing, 38, 112.

Lithegraphing, 37, 38, 111, 112.

Logen, J. H, Drawing Division, 37.

Lougfellow, Assistant A. I¥. Survey of islunds in Casco bay,
Me., 16. .

Longitudes, 11 ; determinations in West Virginia, 21,22; list
of various stations, 144-182.

Lookout mountain, Tern. Topography of vicinity, 31.

Lyman, S. H. BServices in Section 111, 21.

M.

Madisonville, La. Topography, 34.

Maedel, A. M. Engraver, 37.

Maedel, E. A. Engravert, 37.

Moaedel, J. W. Draughtsman, 37.

Magnetism. Remarks on Girard College series, 11-13; obser-
vations at Eastport and Portland, Me., 18; at stations in
West Virginia, 22; at Key West, 30; discussion of Girard
College scries completed, 183—206.

Main, James, Computing Division, 37.

Maps and charts. Remarks, 5; printing and distribution ,38,
111, 112; lst, 99-110.

Marcy, (surveying schooner.) Section X, 35.

Mare island. Soundings in vicinity of navy yard, 35.

Marindin, H, L. Services in Seetion III, 23; in Section 1V,
24, 27.

Mathiot, George. Electrotyping and photographing, 37.

McClery, M. J. Draughtsman, 37.

McCorkle, Assistant 8. C. Triangnlation of Penobscot river,
Me.. 15.

MeDunnell, Thos. Services in Superintendent's party, 12.

McMath, R. E. Topography of Sheepscot river, Me., 153
of Arlingtou heights, 23 ; services at ernandina and St.
Augustine, Fla., 30.

McMurtrie, . B. Dranphtsman, 37.

Mcigs, J. R., Lieut. U. 8. 4., 22.

Meredith, (surveying schooner.) Section I, 16.

Mississippi rizer. Surveys at Grand Gulf and betweon Rod-
ney and Palmyra Bend, 32.

Mitchell, Assistant H. Epecial survey of Boston harbor, 173
examination of ledges in Eastport harbor, Muscle Ridge
channel, &ec., 18, 223-225; special soundings in New Bed-
ford harbor, 18; effect of ice examined n Delaware river,
21.

Moliter, E. Lithographing, 38.

Morganza, La. Survey of vicinity, 34.

Mosman, Sub-Assistant A. T. Services in Section I, 185 in
Section 1I, 19; in Section I1I, 21,

N.

Narraganset bay. Topography, 16.

Nashoille, Tenn. Topography of vicinity, 3i.

Natchitoches, La. Reconnaissance, 33.

Navesink, N. J. Topography, 20.

Nes, Sub-Assistant F.'F. Services in Section VIII, 32; com-
pilation of ten-years index, 13.

Neuse river, N. C. Trisngulation, 25,26 ; hydrography, 26.

New Bedford harbor, Mess. Hydrographic examination, 18.

New lberia, La. Survey of vieinity, 33.

Nicholson, L. L. Services in Section VI, 30.

Nicollet, J. N. Results of magnetic observations by, 13,207
210.

Nulty, E. Computing Division, 37.

0.

Office-work. Summary of, 4; occupation, 37, 38; report of
assistant in charge, 92-114.

Ogden, H. G. Services in Section I, 20 ; in Section IV, 26.

Ohio river. Surveyed between Cairo and Mound City, 33.

Oltmanns, Assistant J. G. Military service and surveys in
Shepandosh valley, Va., 23; in Louisiana, 33.
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Passamaquoddy bay., Topography, 14.

Pass Cavallo, Tezas, cxamined, 34.

Pattersen, Capt. C. P. Hydrographic inspector, 37, 93.

Peiree, Prof. Benj. Report on computations for longitude,
114.

Pelican islands, coast of Texas, 34.

Pendleton, F. R.

Penobscot river, Me.
at entrance, 14,15,

Perkins, F. I, Serviees in Section 11, 19.

Petersen, A. Engraver, 37.

Phelps, T. 8., Licut. Comdr. U. §. N. Hydrography of ap.
proaches to Portland harbor, 17; of Absecom inlet, N. J.,
21; of Lookout sheals, N. C., 27.

Phillips, IW. Engraver, 37.

Photographing, 37.

Pinckard, G. J. Engraving Division, 37,

Plait, jr., Franfdin. Services in Section IV, 26.

Platt, Robt., Acting Master U. 8, N. 8ervices in Sections V,
VI, 29, 30.

Portiand harbor, Mc. Hydrography of approaches, 17; tidal
and magnetic observations, 18,

Porter, Admiral D. D., 32,33,

Pourtales, Assistant L. F. Charge of Tidal Division, 37,93,

Printing of maps and charts, 38, 112,

Progress of the year, general statement, 2-4.

Tidal Division, 37.
Triangulation, 14 ; topography of islands

Q.

Quohvg bay, Me. Sounded, 10, 17.

.

Leady, T. E. 'Tidal observations, Charlestown navy yard,
Mass., 40.

Red river, La. Local surveys, 33.

Reports, (annual.} Distribution, 38, 113.

Richardson, H. W. Tidal and magnoetic observations at Port-
land, Me., 18. .

Reenoke island, N. C. 'Topography completed, 25.

Roaacke river, N. C. Survey and soundings, 24,

Rockwell, Sub-Assistant C. Topography of Hudson river, 20;
survey at Sewall’s Point, Va., 23; topography around
Knoxville, Tenn., 313 of Strawberry Plains, Teon., 31.

Rodgers, Assistant A. F. Hydrography of Half Moon bay
and vicinity of Mare island navy yard, 35.

Rolté, A. Engraver, 37.

Ruhi, James. Lithographing, 38

Rumpf, G. Computing Division, 37.

Rutherdale, John, 38.

8.

Sandy Hook. Commission, 20, 21.

San Francisco bay. Special soundings, 35, 36.
Santa Barbara chanrel, Cal. Triangulation, 34.
Saxton, H. C. Engraving Division, 3.
Sazton, Joscph, 93.

Schaeffer, jr., Geo. C. Engraving Division, 37,

Schott, Assistart Charles A, Charge of Computing Division,
37, 93; report on connexion of Epping base with the pri-
mary triangulation, 120-144; on the determination of geo-
detic position, 116-119; Nicollet’s magnetic observations,
207-210; trajectory of ricochet gunnery, 220-222; ranges
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Semmespurt, La. Topography, 33.

Sengteller, A. FEugraver, 37.

Sengteller, L. A. Services in Section I, 17 in Section V, 28,

Sewall's Point, V'a. Special survey, 33.

Sheepscot river, Me. Topography, 15,

Shenandoah valley, Va. Military service in, and surveys, 23.

Sipe, E. H. Engraver, 37.

Sippican harbor, Mass., 18,

South Edisto river, 8. C. Reconpaissance in,y 29.

Special surveys, 10,

St. George’s river, Me. 'Topography, 15; bydrography, 16.

St, John's river, Fla. Hydrography, 30.

Strausz, Alez. Hydrography of Quobog bay, Me., 16; of
Hatteras inlet, Beaufort harbor, and Neuse river, N. C., 26;
buoys set in Raritan bay for trial course, 20.

Strawberry Plains, Tenn. Topography, 31,

Suisun bay, Cal. Triangulation, 35; hydrography, 36.

Sullivan, Sub- Assistant J, A. Services in Section 1I, 19,

T.

Talcott, R. H. Services in Section VIII, 31.

Taz commissioners, of Florida, 30.

Thomas, M. Tidal Division, 37,

Thompson, J. G. Engraves, 37,

Thompson, W. A. Fngraver, 37.

Tidal observations, Eastport and Portland, Me., 18; Charles-
town navy yard, 40; New York harbor, 21; Old Point
Comfort, Va.,24; Bay Point and Martin's Industry, 8. C.,
29; San Dicgo and San Francisco, 36; Astoria, 36; office
report, 37; stativns occupied, 90, 91; results of observa-
tions at Tahiti, 91, 92.

Tide tables, tor mariners, 10, 58-90.

Topography. Passamaquoddy bay, Me, 14 : islands off Pe-
nobscot entrance, 14, 15; St, George's river, Me., 15; Booth
bay, Me., 15; Sheepscot river, 15; Arrowsic island, near Bath,
Me.,15; between the Kennebec and Androscoggin rivers,Me.,
16; Casco huy, 16; Narragansett bay, 16; Hudsonriver, N.Y.,
20; Navesink Highlands, N. J., 20; Absecom inlet, N. J., 20;
defences and environs of Baltimore, Md., 22; adjoining
District of Columbia, 22 ; Arlington heights, 23; Bermuda
Hundred, for military purposes, 23; Sewall’s Point, Va., 23;
army positions in the Shenandoah valley, 23; compilation
for military map of West Virginia, 24 ; Roancke river, N. C.,
24; Roanoke island, N. C., 25; Bay Point and Land’s
End, 8. C., 28; vicinity of Jacksonville, Fla., 29, 30 ; ser-
vice for tax commissioners of Florida, 30; vicinity of Knox-
ville, Tenn., for military purposes, 31; Strawberry Plains,
Tenn., 31; vicinity of Nashville, Tenn., 3] ; Chattanooga
and vicinity, including Lookout mountain, 31, 32; Chicka-
maungs battle-ground, 32; shores of the Mississippi between
Rodney and Palmyra Bend, 32; Grand Gulf, Miss., 32, 33 ;
Vicksburg and approaches, 33 ; banks of the Ohio river
between Cairo and Mound City, 33; local surveys on the
Red river, La., 33; in Louisiana and Texas, 33, 34 ; shore-
line survey of Koos bay, Oregon, 36.

Torrey, (surveying schooner.) Section I, 14,

Totten, General J. G., 17.

Trent’s Reach, Va. Sounded, 24.
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Triengulation. Of Union River bay, Me., 14; Penobseot
river, 14; for connecting ¥ire Island base with Epping
base, 18, 19; east of Hudson river, connecting with pri-
mary work in New England, 19; Barnegat bay, 20; Roan-
oke river, N. C., 24; Croatan sound, N. C., 25; Neuse
river, N. C,, 25, 26; of Chickamauga battle-ground, 32;
coast of California, nerth of Monterey bay, 34 ; westward of
Santa Barbara, 34; of Suisun bay, Cal., 35; of Koos bay,
Oregon, 36.

U.

Tidal observations near San Francisco, 306.
Triangulation, 14.

Uhrlarndt, H. E.
Union River bay, Me.

V.

Vicksburg, Miss. 'Topography of vicinity, 33.

Vizen, (surveying steamer.) Section V, 29; Section VI, 30,

W.
Walker, Samuel. Magnetic observations at Key West,¥'la., 30.

c s m

XII

Wassaw sound, Ga. Hydrography of approaches, 29.

Webber, Sub-Assistant £. P. Hydrography of St. George's
river, Me., 16; of Light-house inlet, 8. C., 22,

Werner, T. . Computing Division, 37. )

Hest, Assistant P. C. F. Topography of Booth bay, Me.,
15; military reconnaissances, Bermuda Hundred, 23; ser-
vice with army near Chattanooga, Tenn., 31,

West Virginia. Determination of geographical peositions,
21-23,

Wetherill, A. M.
26.

Wharton, Edward. Engraving Division, 37,

Whiting, Assistant H, L. Topography of Hudson river, 20.

Willenbucher, E. Draughtsman, 37.

Williams, L. D. Draughtsman, 37.

Wilson, Louis. Tidal observations at Astoria, 36,

Wiscasset bay, Me. Development of ledge in, 15.

Bervices in Bection 11, 21; in Section IV,

Y.

Yoatman, A., 114.



REPORT.

CAMBRIDGE, MAss,, October 26, 1864.

Sir: 1 have the honor to submit, in couformity with the law and regulations of the Treasury Depart-
ment, the following report on the progress made in the survey of the coast of the United States during the
surveying year, which will end with the present month.

The general progress in the work under my superintendence has been summed up from time to time in
previous reports. It is not now needful to recapitulate in detail, as our parties on sonthern sections of the
coast are yet employed in local surveys to facilitate military operations, or for the use of blockading squadrons,
in accordance with the policy adopted by the department at the outset of the rebellion. The large manuscript
map, prepared under act of Congress of March 3, 1853, and as directed by the aet, presented annually sinee
that date, shows the progress up to the present time. In a general way the progress is shown also by the
small engraved sketch (No. 37) which accompanies this report.

A brief statement of the work of the present year will be given to show the adaptation of the survey in
all parts of its organization to the present requirements of the government service.

The war has not essentially changed the distribution of the working parties. About the same number
as werc heretofore assigned to duty on the southern coast has been in surveying service with the national
forces in the rebellious States. Four parties have acted under the orders of Admiral Lee; three, with as many
vessels, under Admiral Dahlgren, and two under Admiral Porter.

For the military service in Eastern Virginia and Maryland six parties were employed during parts of the
seagon; in West Virginia three parties, at Knoxville two parties, at Nashville two, at Chattancoga fives
previous to and during the movement on the rebel works at Missionary Ridge; two parties acecompanied
the army in Louisiana and Texas, and one was attached to the Florida tax ecommission.

From the several officers in whose commands the parties were associated warm acknowlegments have
been reiterated as to the importance of the services rendered, and their bearing on the success of military and
naval operations. The body of the report will contain, as usual, notices of the work in detail. Very brief
mention will here be made of the localities and nature of this class of operations, and after it mention of the
advance made in the regular progress of the survey of the coast.

SERVICE WITH ARMIES AND BLOCKADING SQUADRONS.

The survey has been kept in full co-operation with the blockading squadrons, and with the armies of
the Union, as heretofore. In the vicinity of Baltimore the survey of ground connected with the defences has
been continued by Sub-Assistant Iardella, and during part of the season by Assistant C. M. Bache. The
topography of the approaches to the capital has been further extended beyond the northeast boundary of the
Distri¢t of Columbia, by Sub-Assistant Ferguson. A minute topographical survey has been made of Arlington
Heights by Messrs. Hergesheimer and McMathk for the War Department, and special determinations for the
effective use of heavy artillery at Washington, New York, and Boston, by Assistant Schott. Sub-Assistant
Donn iz now engaged in surveying the approaches to the fords of the Potomac above and below Harper's
Ferry. In West Virginia the latitude and longitude have been determined at eleven military posts by
Assistant Dean and Sub-Assistant Mosman, and the magnetic variation at most of them by Mr. 8, I. Lyman.
At Clarksburg, Virginia, Mr. Lindenkohl assisted in compiling the military map of West Virginia, and com-
puted the latitude of numerous points from the sextant observations of the late Lieutenant J. R. Meigs,
formerly chief engineer of the department. Sub-Assistant Rockwell, before making a plane-table survey of
Strawberry Plains and of the city of Knoxville and its defensive works, in which duty he was associated
with Mr. R. H. Talcott, was engaged in similar service at Sewall’s Point, Virginia. Assistant West, after
reconnaissance duty, which terminated with the battle of Missionary Ridge, Tennessee, was in the same way
employed at Bermuda Hundred, Virginia. Sub-Assistants Dorr and Donn made plane-table survéys of the
environs and defences of Nashville and of Chattanooga, Tennessee, previous to the repulse of the enemy in
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the south approach to that city; and Mr. Donn, in conjunction with Mr. Marindin, afterwards rendered similar
service for the army near Petersburg, Virginia. Sub-Assistant Boyd has made a complete survey of the
battle-field of Chickamauga, Georgia, and is now under orders to rgjoin the army at Chattanooga.

In connexion with the North Atlantic blockading squadron, Mr. Strausz, and subsequently Mr. Cordell,
have made rcsurveys of the bar and channel into Beaufort harbor, North Carolina. The last-named officer
sounded the harbor, and the cntire channel which leads from Beaufort through the straits and through Core
The same parties reset the buoys between the bar and

sound, marking also its course by buoys and stakes.
Mr. Strausz also made a resurvey of Hatteras

Fort Macon to conform to the changes found by the resurveys.
inlet, and sounded out a stretch of six miles of the Neuse river below New Berue, marking the channels in
both localities by buoys. The triangulation of the Neuse river was at the same time continned by Assistant
Fairfield. Sub-Assistant Halter made a triangulation and shore line survey of Croatan sound, and of Roanoke
river, North Carolina, above and below Plymouth. Thege waters were thoroughly sounded by Sub-Assistant
Bradford, and the channel through the latter was marked by spar-bueys. He has since sounded Trents’ Reach,
in James river, Virginia, and is now cngaged in the survey of Bogue sound. A careful reconnaissance of the
Cape Lookont shoals has been made by Lieutenant Commander Phelps with the surveying steamer Corwin.

Attached to the South Atlantic bleckading squadron, and for serviee also with the military forces, three
parties with the surveying steamer Vixen, and schooners Bailey and Caswell, were assigned.  Assistant
Boutelle, besides the complete development of the channels at present leading into Charleston harbor, in which
also Assistant Edwards was engaged during part of the season, reset the buoys, and prepared new sailing
directions. Under his direction Folly river and Light-house inlet have been sounded by Sub-Assistant
Webber; the hydrography of 'Wassaw sound has been continued, and a resurvey made of the bar and channel
of the St. John’s river to a poini near Mayport Mills. As herctofore, his party in the Vixen, in charge
of Acting Master Platt, performed the pilot service required for the vessels of the South Atlantic squadron.
Sub-Assistant Dennis made surveys for defensive works at Pilatka, Florida, extended the survey of the St
Juhn’s river above Jacksonville, and during the military movements in that vicinity made a reconnaissance
of the roads leading towards St. Augustine, Picolata, and Mayport Mills. At Port Royal he surveyed Bay
Point and Land’s End for naval purposes, and on Morris and Folly islands surveyed the shore lines of the
inland passage between Light-house inlet and Folly river. Mr. McMath was on gervice with the United
States tax commissioners for Florida, at Fernandina and at St. Augustine. He also furnished for military
use a copy of the county map, showing the interior of Florida beyond Jacksonville.

In the military department of the Gulf, Assistant Oltmanns served on the staff of Major General Frank-
lin, and made surveys along the route of the 19th army corps, including the environs of Vermilionville
Opelousas, Washington, and Franklin, Louisiana. Sub-Assistant Hosmer was present with the army detach-
ment at Aransas Pass, Texas, and located the position of the rebel works on a map, after determining the
changes that had taken place in the depth of water on the bar of that pass. He performed similar duty at
-Pass Cavallo, traced and marked the changes which had occurred at the eastern end of Matagorda island, and
buoyed the channel into McHenry bayou. After joining the staff of Brigadier General Grover, in January,
Mr. Hosmer made surveys at Madisonville and Morganza, Louisiana, and at Fort Adams, Mississippi. Both
of these officers accompanied the army of Major General Banks through the Red river campaign.

On the Mississippi river, and for the use of the squadron under Admiral Porter, Assistant (Gerdes made a
topographical survey of Grand Gulf and its vicinity, and sounded the channel abreast of that post. This was
followed by a reconnaissance which included the shore and channel of about fifty miles of the course of the
Mississippi, between Rodney and Vicksburg. He made also a minunte survey of the Ohio river and its
shores from Mound City to Cairo, Illirois, with soundings relative to inquiries concerning a navy yard gite,
Sub-Assistant Fendall assisted in this important survey, and was afterwards on duty with the gunboats which
passed up Red river to act in concert with the land forces.

The transfer of some of these parties from one locality to another, as service required, has been noticed
in the abstract just given; the transfer of others therein mentioned for prosecuting the usual work of the survey

will appear in the short summary which follows.
GENERAL STATEMENT OF PROGRERSS.

In connexion with the following summary, it should be borne in mind that many of the operations
referred to under the preceding head bave added to the material requisite for the usual publications of the

survey.
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In the northern sections of the Atlantic coast the regular operations of the survey have been continued,
and the parties here enumerated are now at work : Sub-Assistant Dennis, in the topography of the lower part
of Passamaquoddy bay, Mainc ; Assistagy Fairficld, in coast triangulation near Mount Desert island; and
Assistant McCorkle, in similar duty in Penobscot river, near Bangor; Sub-Assistant Dorr, in the topography
of islands at the entrance of Penobzcot bay; Sub-Assistant Ferguson, at the entrance of 8t. George’s river,
Maine; Assistant West, on the shores of Boothbay, Maine; Mr. McMath, on the east side of the Sheepscot
river; Assistant Adams is completing plane-table work on the shores of the water passages which enter the
Kennebee, near Bath, Maine; Assistant R. M. Bache, on the shores of the Kennebec, above Bath; and Sub-
Assistant Longfellow, on the survey of islands on the east side of Casco bay. Sub-Assistant Webber has
sounded the St. George’s river, Maine, and its approaches; Mr. Strausz, the waters of Quohog bay, Maine ;
and Lieutenant Commander Phelps has extended the hydrography eastward of the approaches to Portland
entrance. Assistant Mitchell has examined the known dangers to navigation in Eastport harbor and Muscle
Ridge channel, (Penobscot bay,) and indieated the position of desirable aids to navigation. He has also
continued work connected with the special survey of Boston harbor for the United States commissioners.
The detailed survey of the shores of Narragansett bay is in progress by Assistant Harrison and Sub- Assistant
Hosmer. On the coast of Connecticut the work of connecting the primary base lines in Seetions I and II
has been coutinued by my own party, and Assistant Blunt has extended the triangulation which connects
the primary work with points on the Hudson river. The detailed topography of the shores of the Hudson
has been extended by Assistant Whiting near Sing-Sing and Haverstraw. The hydrography near Sandy
Hook has been re-examined by Assistant Mitchell, the results, as heretofore, having reference to the labors
of the engineer department. Assistant C. M. Bache has been engaged at the highlands of Navesink, New
Jersey. The work of verification on the coast of New Jersey has been extended by Assistant Farley to
include Absecom inlet; the shores of Absecém harbor have been resurveyed by Mr. H. W. Bache, and the
hydrography of the approaches and of the inlet execated by Licutenaut Gommander Phelps. Assistant
Mitchell made a special examination relative to the effect of the ice drift iu the Delaware river duing the
winter of 1863—'G4 for the Navy Department.

Tidal observations have been kept up at the permanent stations, at Eastport avd Portland, Maine,
Charlestown, Massachusetts, in New York harbor, and at Old Point Comfort; and magnetic observations at
Eastport and Key West.

On the Pacific coast of the United States the triangulation along the Santa Barbara channel and betweeu
Monterey bay and San Francisco has been coutinued, and that of Suisun bay is in progress. The topography
and in-shore hydrography between Point San Pedro and Tunitas creek have been completed, and a resurvey
has been made of Mare Island strait, intluding the approaches to the navy yard.

The great enhancement of prices during the present year has unavoidably been felt in our operations.
It is, however, a matter of gratification that the results here sketched compare favorably with those of the
preceding years of the war. On the Pacific coast only has the progress of the work been sensibly retarded
by the effect of the basis of currency in use there.

Iu office-work numerous direct calls have been met {rom generals and naval officers for tracings on the
full scale of such sheets of the Coast Survey as were applicable to their purposes; these have been very
generally found available in siege operations and in blockading service. Copies of maps for immediate use
have in all cases been furnished to the naval and military commanders, to whose forces the parties have been‘
attached. The tangible evidence of utility thus presented to a class of minds eminently practical has
continued to elicit the warm commendation whick marked our first connexion with the military and naval
forces of the government at the outset of the war.

Of the regular charts of the Coast Survey nearly thirty-seven thousand copies have been distributed
during the past year. In this aggregate are included twenty-three thousand copies which were supplied to
the navy.

The compilation of maps for use in the armies and to illustrate their operations has been continued, and
the several sheets include, on a uniform scale, by far.the greater part of the area of the States in rebellion.
The region embraced in the great campaign of Major General Sherman beyond Chattanooga was mapped at
the office at his request, and by diligent exertion the sheets intended for the use of his army were completed
and forwarded before the opening of the campaign.

The call fiom public officers in the civil and military service for this class of information has become
general. Of all kinds, (excluding charts,) seventeen thousand copies have been distributed or sold during
the year, the sales, as heretofore, reimbursing for the publication. .
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The descriptive memoirs of the southern coast, which were prepared at the outbreak of the rebellion, and
intended for the exclusive use of naval and military commanders, retain their interest, and have been supplied,
as heretofore, when ecalls were made for them.

OFFICE-WORK.

SecTtioN 1. Sheet No. I, of a general chart of the Atlantic coast of the United States, scale 1:1,200,000,
(Cape Sable to Sandy Hook,) has been drawn and engraved; a new . edition of Nantucket shoals, with
additions, has been prepared, and Rockland harbor, as a preliminary chart, has been completcd. The
drawing and engraving of coast charts No. 7, (Muscongus bay to Portland,) No. 8, (Seguin island to Kenne-
bunkport,) No. 10, (Cape Ann to Plymouth,) No. 11, (Plymouth to Hyannis,) have been continued ; progress
has been made in the engraving of the charts of Kenncbee and Shcepscot rivers, Barnstable harbor and
Newport harbor. The drawing of Eastport harbor and approaches, and the drawing and engraving of a new
edition of Boston harbor, embracing the resurvey for the harbor commission, have been commenced.

Section I1. The drawing and ewgraving of a precliminary chart of Hudson river, sheet No. 3, (from
Poughkeepsie to Troy,) have been completed ; that of the finished chart of Hudson river, sheet No. 1, {from
New York to Haverstraw,) and of coast chart No. 21, New York bay and harbor, (finished topography,) have
been continued; and the drawing of a chart of Absecom inlet has been commenced.

Secrion ITI. A chart of Hampton Roads and Elizabeth river has been engraved. Progress has been
made in the drawing and engraving of coast chart No. 28, (Cape May to Isle of Wight;) coast chart No. 29,
(1sle of Wight to Chincoteague inlet ;) Potomac river, sheet No. 1, (from the river entrance to Piney Point ;)
and Potomac river, No. 4, (from Indiav Head to Little Falls.) The drawing of the general chart of Chesa-
peake and Delawarc bays has been continued; thas of a map of the approaches to Baltimore for military
purposes has been commenced ; additions have been made to the lithographic map of Virginia and southeastern
Virginia ; and a map of part of Virginia and North Carolina, on a scale of ten miles to the inch, has been
drawn and engraved on stone.

SecTION 1V. A preliminary chart of Cape Lookout sheals has been drawn and engraved; the drawing
of additional surveys on coast charts Nos. 40 and 41, (Albemaile sound;) and a preliminary chart of the
mouths of Roanoke river has been completed and the engraving commenced. Progress has been made in the
engraving of coast chart No. 48, (Cape Fear and approaches,) and a tinted lithographic edition of the same
has been printed for the use of the navy. New editions of the entrances to Beaufort harbor and Hatteras
julet, from resurveys, have been published.

SecrioNn V. The drawing and engraving of coast chart No. 53 (from Rattlesnake shoals to St. Helena
gound) have been continued; and work on No. 54 (from St. Helena sound to Ossabaw sound) has been
commenced. Progress has been made in the drawing and engraving of St. Helena sound, Port Royal sound,
Beaufort river, South Carolina, and the inland passage from St. Helena to Port Royal sound through Harbor
river, Stony river, and Station creek ; and in the engraving of Wassaw sound, with the inland passage from
Port Royal sound to Tybec Roads, through Skull creek” and Calibogue sound. A new edition in tint of
Charleston harbor, showing the resurvey of the bar, and a sketch of Light-house inlet, have been prepared.
A military map of parts of Georgia and South Carolina has been drawn and engraved on stone.

SrcrioN VI. The engraving of the Atlantic coast, shect No. 4, (Mosquito inlet to Key West, including

.the Bahama bauks,) of the western end of Florida reefs, including Tortugas islands, of a new edition of
Key West harbor, and of additions to general coast chart No, X, (straits of Florida,) has been completed.
Progress has been made in the drawing and engraving of coast chart No. 69, (Florida reefs, from the Elbow
to Matecumbe key,) and of No. 70, (Long key to Newfound Harbor key.) A preliminary chart of the main
entrance to Charlotte harbor, Florida, has been commenced, and a military map of the morthern part of
Florida has been drawn and engraved on stone.

Secrions VI, VIIL, and IX. A general chart of the Gulf coast, from Key West to the Rio Grande,
has been drawn and engraved; the engraving of coast chart No. 100 (Point au Fer to Marsh island,
Louisiana) has been continued, and additions have Been made to coast chart No. 108, (Matagorda and
Lavacca bays, Texas.) A new edition of Mobile bay and approaches has been prepared in tint; maps of the
approaches to Vicksburg and Grand Gulf, Mississippi; and of the Mississippi river and its shores from
Rodney to Palinyra bend ; and military maps, embracing the States of Mississippi, Alabama, and part of
Georgia, on a scale of ten miles to the inch, have been drawn and engraved.

Secrions X and XI. The drawing and engraving of Tomales bay, as a finished chart, and of Half Moon



THE UNITED STATES COAST SURVEY. 5

bay, as a preliminary chart, have been completed. Progress has been made in the drawing and engraving
of Bodega bay, upper part of San Francisco bay, and chart of the Dacific coast from I’oint Pinos to Bodega
Head. A new edition hus been prepared of Washington sound, with additions and eorrections, and additions
have been made to the other plates previously engraved.

MAPS AND CHARTS.

In the regular progress of the work of publication, many of the early sketches and preliminary editions
of charts, isgued to make the information obtained by the survey available to the public as soon as practicable,
are superseded by or absorbed in the more finished charts, which are prepared as the information accumulates,
especially those which embrace the whole coast in a connected series, on a scale of 3 55. This process must
be kept in mind when following the reported advance of various maps and charts from year to year, and in
comparing the catalogue of charts (Appendix No. 10) now issued by the Coast Survey Office to the govern-
ment vessgels, or sold to the commercial marine, with annual statements of plates engraved. Thus a chart of
an important locality will be first published with the bare shore-line, soundings, channel curves, and sailing
directions—an incomplete form—but still containing the information most important for the navigator. While
an electrotype copy of this plate is used for printing, the engraving of the original is continued; the shoals
are made conspicuous by sanding ; other hydrographic details are added as they are developed by the survey ;
and the outlines of the topography are engrawed, bringing the map to a second stage, in which it is again
issued, superseding the first, but still remaining a preliminary edition. This also is printed from electrotype
copies, while the original is receiving the finished representation of topography, as hills, woods, fields, marsh,
&c., together with views, and all requisite notes and tables, s0 as to form at length the finished map, which
alone is retained in the catalogue.

Seventy-four sheets have been worked upon in the drawing division within the past year. Fourteen of
this number were first-class maps and charts of large size ; eight first-class, aud twenty-four preliminary harbor
charts and sketches ; twelve sheets were intended for engraving on stone, or for photographic reduction, and
sixteen were progress sketches. TFifty-six sheets have been completed, and eighteen are in progress. Of the
hydrographic sheets completed, two are large charts of the coast series, and twenty-six harbor charts, most of
which were for issuc in preliminary form.

In the engraving division two first-class maps and charts have been completed within the year. Eight
plates of second-class charts and eketches have also been engraved, and two diagrams. Nine preliminary
editions have been engraved preparatory to their final completion. Twenty-three plates are now in progress,
of which five were commenced within the year. This gives a total of twenty-four plates completed, and
twenty-three in progress, or forty-seven plates worked upon during the year.

All the details in regard to the production and distribution of maps and charts will be found in the report
of the assistant in charge of the office. (Appendix No. 10.)

The following is a list of charts arranged in geographical order which are either the result of the present
season’s work, or, having been heretofore prepared, have not yet appeared in any annual repo:t, for reasons of
public policy, although issued to public vessels. Such of this number as it may be deemed expedient to pub-
lish at the time will appcar with this report, as will some others which have not heretofore been published in
any annual report in the present finished state, viz : the three sheets of Long Island sound, and the upper
three sheets of Chesapeake bay, together with the necessary sketches, to illustrate the progress of the survey ;

Eastport harbor, Maine.

Rockport and Camden harbors, Maine.

8t. George’s river, Muine.

Kennebec and Sheepscot rivers, with Boothbay harbor, Maine.

Lynn barbor, Massachusetts, resurvey of 1864.

" Boston bay and approaches, coast chart No. 1, (prehmmary edition.)

Bristol bay, Rhode Island.

Newport harbor, Rhode Island.

Abgecom inlet, New Jersey.

Potomac river, sheet No. 1, from the entrance to Piney Point.

Potomac river, sheet No. 2, from Piney Paint to Lower Cedar Point.

Potomae river, sheet No. 3, from Lower Cedar Point to Indian Head.

Potomae river, sheet No. 4, from Indiae Head to Little Falls.



6 REPORT OF THE SUPERINTENDENT OF

James and Appomattox rivers, from City Point to Richmond and Petersburg.

Albemarle sound, eastern part, coast chart No. 40, (new edition.)

Albemarle sound, western part, coast chart No. 41, (new edition.)

Mouths of Roanoke river, North Carolina.

Core sound, North Carolina.

Cape Lookout shoals, North Carolina.

Cape Fear and approaches, with the river to Wilmington, North Carolina, coast chart No. 48.

Charleston bar, resurvey of 1864.

Light-house inlet, and inland passage to Fol]y river, South Carolina.

Stono inlet, South Carolina.

Coast of South Carolina, from Rattlesnake shoals to St. Helena sound, coast chart No. 53.

Coast of South Carolina and Georgia, from St. Helena sound to Ossabaw sound, coast chart No. 54.

Beaufort river, Station ereek, Story and Harbor rivers, with inland passage between Port Royal and St.
Helena sounds, South Carolina.

Port Royal entrance, South Carolina, survey of 1863.

Calibogue sound and Skull creek, forming the inland passage between Tybee roads and Port Royal
sound, South Carolina.

Wassaw gound, with Wilmington and Tybee rivers, Georgia.

Ozgabaw sound, Georgia.

Sapelo sound, Greorgia.

Altamaha gound, Georgia.

St. Bimon’s sound, Georgia.

Charlotte harbor, Florida. -

Mississippi river, reconnaissance from Rodney to Palmyra bend, Mississippi.

Ohio river, from Mound City to Caire.

Western coast of the United States, from San Diego to Point Reyes.

Western coast of the United States, from San Francisco to Umpquah river.

Western coast of the United States, north of Umpquah river.

Pacific coast, from Point Pinos to Bodega Head.

San IFrancisce bay, upper part.

A list is given, at the close, of such of these charts and others that are intended to accompany this report.

ESTIMATES.

The estimates here submitted are designed to carry forward the work required on the eastern part of the
Atlantic coast, and to provide for the progress which may be feasible on the southern part and in the Gulf;
to continue the work on the Pacifie coast, and to provide for the assignment of special parties as heretofore,
with the concurrence of the department, for service with the fleets and armies.

The estimates for progress on the Atlantic, Gulf coast, Florida reefs, and western coast of the United
States, are given, as usual, in separate items, and are exclusive of the aid formerly, but not now, extended for
the work, by the detail of officers of the army and navy.

Estimates in detail.

For general expenses of all the sections, namely, rent, fuel, materials for drawing, engraving, and printing,
and for transportation of instruments, maps, and charts; for miscellaneous office expenses, and for the purchase
of new instruments, books, maps, and charts............ e eecimeteser e e e e $19, 000
SecTioN 1. Coust of Maine, New Hampshire, Massachusetts, and Rhode Island. F1ELD-WORK.—

To continue the triangulation of Passamaguoddy bay, and to extend it so as to include the north-
eastern boundary along the Sz Creix 7iver ; to complete the secondary triangulation of the
coast of Maine east of Mowunt Desert ¢sland ; to continue the topography of Passamaquoddy bay
and its dependencies ; to complete that of Prospect karbor, and commence that of Goldsborowugh
bay, (coast of Maine;) to continue that of the islands at the entrance of Penobscot bay, and the
western slore of the bay above Camden, and that of the adjacent shores of Muscongus sound ; .
to complete the topography of the Damariscotta river, and of the eastern shore of the Sheepscor
river, and to complete the survey of the eastern shores of Casco bay ; to continue the detailed
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survey of the shores and islands of Nurragansett bay ; to continue off-shore soundings along the
coast of Maine, and the hydrography of Passamaguoddy bay, Frenchman’s bay, and approaches
of Penobscot bay, and Goldsborough, Prospect and Winter harbors; to continue tidal and
magnetic observations at Portland, and tidal observations in the progress of the hydrography.
OFricE-woRk.—To make the computations required for and reductions from the field observa-
tions; to continue the drawing of coast chart No. 1, Passamaquoddy bay ; to continue the
drawing and engraving of coast chart No. 6, approaches of Penobscot bay ; of No. 7, Pemaguid
Point to Cape Elizabeth ; of No. 8, approaches to Casco bay ; of No. 10, coast of Massachu-
getts, from Cape Ann to Plymoutkh, and of No. 14, Nurraganseit bay arnd approackes; to con-
tinue the drawing and engraving of general coast chart No. 1, Quoddy Head, Me., to Cape Cod,
Mass. ; to complete the drawing and engraving of charts of Eastport harbor and Rockland
Farbory to continue the drawing and engraving of Winter harbor, Rockport, arnd Camden
harbors, and Tennant’s harbor ; and of Herring Gut and St. George’s river and approaches ; of
the Damariscotta river and of New BMeadow karbor ; and to complete the drawing and engraving
of charts of the Sheepscot river, Me., of Newport harbor, and of Providence river, R. 1., and to
engrave the resurvey of Boston karbor, will require......... e et ae e me e et . $62, 000
SecTioN I1. Coast of Connecticut, New York, New Jersey, Pennsylvania, and part of Dclaware.
FieLp-work.—To complete the observations required for connecting the Epping base, in Section
1, with the Fire Islumd base, in Section 1T; to continue the triangulation of Connecticut ricer,
between Higganam and Hartford, and that of the Thames river, above New London; to con-
tinue verification work on the coasz of New Jersey, south of Absecom inlet; to continue the
topography of the shores of the Connecticut and Thames rivers, and the detailed survey of the
shores of the Hudson, above Haverstraw; to execute such supplementary hydrography as may
be required in New York bay and Delaware bay ; to continue the tidal observations. Orrrck-
woRK.—To make the computations and reductions; to continue the engraving of coast chart No.
21, New York harbor, and its approaches, (new edition;) and to commence the drawing and
engraving of coast chart No. 22, from Saendy Hook to Barnegat; to continue the drawing and
engraving of sheet No. 2, of the chart of Hudson river, (from Haverstraw to' Poughkecpsie ;) and
of a chart of the Comnecticut river : and to complete the engraving of coast chart No. 28, from
Cape May, N. J,, to Isle of Wight, Del., will require. ... .. ... . . . .o ... .. 17, 500
SectionN 111. Coeast of part (f Delaware and that of Maryland, and part of Virginia. FiELD-
WORK.—T0 continue astronomical and magnetic observations in the section, and secure the
stations of the triangulation; to make extensions of the triangulation for including the detached
plane-table surveys in the vicinity of Washington city ; to complete the topography near
Washington, required for defensive purposes, and continue that of the eastern shore of Virginia;
to make such detailed surveys as may be nccessary at points on the Potomae, Rappahannock,
and James rivers; and to continue the off-shore hydrography and tidal observations in the
section. OFFICE-WORK.—To make the computations from field-work; to draw maps of the
approaches to Baltimore and Washington ; to continue the engraving of coast chart No. 29,
(from Isle off TWight, Del., to Chincoteague, Va.,) and of No. 30, from Chincoteague to Great
Machipongo inlet, Va.; to continue the engraving of coast chart No. 30 &is, (Chesapeake
entrance, ) and general coast chart No. IV, (approaches to Delaware and Clesapeake bays;) and
to commence the drawing and engraving of a chart of James river, from Newport News to City
Point, will require. .. ... .o oot . 14,500
Secrion IV. Coast of part of Virginia and part of North Carolina. Fisup-work.—To com-
plete, if practicable, the primary triangulation of Pamplico sound, and make the requisite
astronomical and magnetic observations; to continue the triangulation of Pamplico river; to
continue the triangulation and commenee the topography of the shores of Newse river ; to com-
plete the topography of the ocuter coast of North Carolina, between Hatteras inlet and Core
sound; to continue the in-shore and off-shore hydrography in the vicinity of Cape Lookout
and’ to execute that of Pamplico rwver, and such other soundings as may be reguired in the
waters of Pamplico or Albemarle sounds; to make observations of the tides and currents.
OpBricE-wWORK.—To make the computations and reductions; to commence the drawing and
engraving of §enera.l const chart No. V, from Cape Henry to Cape Lookout ; to continue the
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engraving of coast chart No. 38, (from Currituck, Va., to New snlet, N. C.; ) and of coast charts
Nos. 46 and 47, (from Cape Lookout to Barren inlet; ) and the drawing and engraving of a
chart of the Neuse river ; and to complete the engraving of coast chart No. 48, Cape Fear and
approackes, will require. . ... .. ... L.l P, %15, 000
SectioN V. Coast of part of Nortk Carolina and that of South Carolina and Georgia. FI1ELD-
work.—To execute such triangulation and topography as may be practicable in places not yet
embraced in the survey; to execute the hydrography that may be required, and additional
soundings in the shifting bars in this section, with tidal observations. OFFICE-WORK.—~To con-
tinue the engraving of coast chart No. 53, (from Rattlesnake shoal to St. Helena sound, S. C.;)
to continue the drawing and engraving of No. 64, (from Fripp’s inlet, S. C., to Ossabaw sound,
Ga.;) to continue the drawing of No. 57, (from Sapelo sound to St. Andrew's sound, Ge.,) and
that of general coast chart No. VII, (from Winyek bay, 8. C., to St. Jokn's river, Fla.,) and
continue the engraving of the last-named chart; the resurvey of Clkarleston Zarbor entrance, and
the drawing and engraving of the inland passage between St. Helena and Port Royal sounds,

S. C., and of Wassaw sound, Ga., will require. . .. ... . .. ... .iiiaao.n 17, 000
Secrion VI. Coast keys and reefs of Florida—(Sce cstimates of appropriation for these special
objects.)

Sectioxs VII, VIIIL, and IX. Part of the western and northern coast of Florida and the coast of
Alabama, Mississippi, Louisiana, and Teras. FigLp-work.—To execute such triangulation,
topography, and hydrography, in continuation of the surveys in these sections, as may be prac-
ticable, and such special surveys as may be required for public service. OrricE-work.—To
continue the computations and reductions of previous field-work; to continue the engraving of
coast charts Nos. 84 and 85, (western coast of Florida from Ocilla riwer to Cape St. Blas;) the
drawing of No. 96, (delta of the Mississippi,) and that of general coast chart No. XIV, (north-
eastern coast of the Gulf of Mexico ;) to continue the engraving of the last-named chart, and to
commence the engraving of general coast chart No. X VT, (western coast of the Gu/f of Mexico,) :
will require. e eee i s Mt e e raeeaaecaeieaatr e e, 36, 000

Total for the Atlantic coast and Gulf of Mexico - cueen i irmneacrrnatirnnnncnencnnennn $181, 000

The estimates for the Florida coast, keys, and reefs, and for the western coast of the United States,
{California, Oregon, and Washington Territory,) are intended to provide for the following purposes:
SectioN VI. Coast, keys, and reefs of Florida. ¥ieLp-work—To continue, if practicable, the

survey of the eastern coast of the peninsula south of the present limit at Matanzas #nlet, or north
of Indian river; to complete the triangulation of keys inside of the Florida reefs and between
Chatham bay and Cape Sable; to continue the topography of these in Chatham bay, and com-
plete that of Charlotte harbor; to complete the hydrography of the approaches to that harbor,
and run off-shore lines of soundings from the reef and from the coast of this section; to continne
magnetic observations at Key West, and such tidal observations as may be requisite. OFFICE-
work.—To compute the results of field-work; to complete the drawing and engraving of coast
charts Nos. 69 and 70, ( Florida reefs, from the Elbow to Newfound Harbor keys,) and general
coast chart No. X, [ Florida reefs, from Key Biscayne to the Marquesas;) and to continue the
drawing and engraving of a chart of the approaches to Charlotte arbor, will require........ #$11, 000
Section X. Coast of California. FieLp-woRk.—To continue the coast triangulation southward
of the San Pedro base, or northward of Santa Barbara, and the work for conmecting the Sania
Barbara islands by triangulation with the coast of California; to continue the triangulation
northward from Bodega, and to execute that of Suisun bay ; to continue the topography of the
islands in Sania Barbara channel, that of the shore of Bahia Ona, that of the coast north of
Bodega Head, and to complete that of Swisun bay; to complete the hydrography of Suzsun day ;
to run off-shore lines of soundings from the prineipal headlands of the section; to extend the
in-shore hydrography northward of Bodega, and re-examine bars subject to change in San Pablo
day; o continue tidal observations at San Diego and San Francisco. OFFricE-woRk—To
make the computations from field-work; to complete the drawing and engraving of a chart of
Halfmoon bay, the engraving of the resurvey of Mare Jrland straits, and of the upper sheet of
San Francisco bay, and of a chart of Suisun bay ; to continue the drawing and engravipg of a
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general coast chart of the Pacific, (from Sar Diego to Point Conception,) and of a charl of San
Francisco bay, to be issued in one sheet.
Also, for the operations in—

SectioN XI. Coast ¢f Oregon and that of Waskingtor Territory. TFieLp-worRK.—To make the
astronomical and magnetic observations required in this section, or in Section X ; to continue the
triangulation of Waskington sound in connexion with former work, and to make such plane-table
surveys in continuation of previous work as may be practicable; to continue the hydrography
in Admiralty inlet, or execute soundings in such special localities of Oregon or Washington
Territories as may be called for by public interests; to continue tidal observations at Astoria,
and make such as may be required by the hydrography. OFfricE work.—To continue the
computations of field-work; to continue the drawing and engraving of surveys, as far as now
made, for charts of Koos bay, Gray's harbor, Washington sound, Admiralty inlet, and Puget’'s
sound, Will require ... . e i e it ia e %100, 000

The two small items following are in terms and amount the same as were asked for last year,
and the third one is diminished in amount in consequence of a less number of steamers in use:
For publishing the observations made in the progress of the survey of the coast of the United

States, peract of March 3, 1843 ... il i i i it ia ettt i eat e 4, 600
For repairs of steamers and sailing schooners used in the survey, per act of March 2, 1853...... 4, 000
For pay and rations of engineers for three steamers to be used in the hydrography of the Coast

Survey, and no longer supplicd by the Navy Department. ... .. .oty 6, 000

The amounts thus estimated for the fiseal year 1865-'66, and the appropriations for the present year,
are here given in parallel columns.

Estimates Appropriated
Object. . for fiscal year | for fiscal year
‘ 1865-"66. 1864-65.
- — _
For survey of the Atlantic and Gulf coasts of the United States, ineluding compensation |
of civilians engaged in the work, per act of March 3, 1843. . ... . .. ...l ..o . ! $181, 000 $178, 600
For continuing the survey of the western coast of the United States, including compensa- | i
tion of eivilians engaged in the work, per act of September 30, 1850_ .. _ ... ... ... ._... 100, 000 106, 000
For continuing the survey of the Florida reefs and keys, including compensation of civilians |
engaged in the work, per act of March 3, 1849 .. ... ... L. ... .....ll..-. | 11, 000 11,000
For publishing the observations made in the progress of the survey of the coast of the |
United States, including compensation of civilians engaged in the work, per act of March |
B 1 7 M s 4, 000 4,000
For repairs of steamers and sailing schooners used in the survey, per act of March 2, 1853} 4,000 4,000
For pay and rations of engineers for three steamers used in the hydrography of the Coast | :
Survey, no longer supplied by the Navy Department. .. ... . oo ooiiiie i aaoan 6, 000 *9, 000
T L 306,000 306, 000

*Formerly included in estimates of the Navy Department.

DEVELOPMENTS AND DISCOVERIES.

Under this head are included the special results of hydrographic operations, and in some cases of the
topography. The particular Jocalities in whick developments were made by the hydrographie parties within
the present year are stated below. The items are supplementary to the general list given in Appendix No. 4,
in which the previous developments and discoveries made in the progress of the survey are arranged in
geographical order.

1. Determination of the position of Birch Point ledge, with eleven feet of water in it, in Wiscasset bay
and of a rock with only four feet, near Clou’s ledge, in Sheepscot river, Maine.

2. White Head ground, about eight miles t the eastward of Cape Elizabeth, Maine, developed in its
general direction.

3. A rock in the eftrance of New Bedford harbor, Massachusetts, determined in position.

2cs
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4. Development of Round shoal, with eleven feet at mean low water, ontside of the four-fathom curve off
Absecom inlet, New Jersey.

5. Hatteras inlet. The character and extent of recent changes in the depth of water determined by
resurvey.

6. Three separate shoals devcloped by reconnaissance to the south and eastward of Cape Lookout, Noxth
Carolina.

7. Beaufort harbor, North Carolina, re-examined, and its hydrographic changes determined.

8. T'wo new channels developed, leading into Charleston harbor, South Carolina, resulting from changes
in the direction of the former channels and shoaling in the Lawford channel.

9. Hydrographic changes determined at the bar and in the channel of St. John’s river, Florida.

10. Mare Island strait resurveyed, and changes developed in the vicinity of the navy yard.

11. Special examination of the flat in San Pablo bay, between San Pablo and Pinole Point.

SPECIAYL SURVEYS.

The physical survey of Boston harbor has been continued under my direction by Assistant Henry
Mitchell. Most of the work of the present season was confined to the tabulation and arrangement of data
needed by the commission, authorized to advise in regard to the preservation of the harbor. The commission,
as stated in previous reports, consisted of the late Chief Engineer, General Joseph G. Totten, Admiral C. H.
Davis, and myself. The expenditures for the work, as heretofore, have been defrayed by the city authorities
of Boston.

At the request of the Navy Department a special examination was made in the course of lasi winter as to
the effect of floating ice in two localitics of the Delaware river, which had been under consideration as sites
for a navy yard.

Numerous surveys which might be noticed under this head, being specially called for bty generals in
command of armies in the field, will be mentioned under the heads of sections in the report corresponding to
the localities of the work.

TIDE TABLES FOR MARINERS.

The tide tables for the use of navigators are given in a revised form in Appendix No. 8, In addition to
the ustal number printed with the annual report, one thousand copies were prepared in pamphlet form during
the first year of the war. These have been distributed from the Coast Survey office or from the Naval Ob-
gervatory for the use of government vessels,

The mean interval between the time of the moon’s transit and the time of high water at Old Point Com-
fort is corrected in the tables of this year from the latest observations. ’

A report on the field and officc work connected with tidal stations is given in Appendix No. 9, and the
office oceupation of the tidal division in Appendiz No. 10. " “With the former is included a general deserip-
tion of the peculiarities observed in the tides at Tahiti, the largest of the Society islands in the South Pacific
ocean.

INFORMATION FURNISHED.

A list showing special items of information furnished from the office during the year is given in Appendix
No. 2. While calls arising in the ordinary course of enterprise have been lessened, those connected with
military and naval operations have largely increased. Besides the items given in the list, numernus applica
tions belonging to the same general class, but more local in character, have been answered at the office.

The regulation of the department requiring acknowledgment in the Jitle of any publication embodying
information procured from the Coast Survey office has been strictly observed. ‘

In addition to the matter usually given under this head, assistance has been rendered to the artillery
department of the army for the determination of ranges of ricochet gunnery with fifteen-inch and twenty-inch
guns. The experiments were made under the direction of General A. P, Howe, inspector of artillery United
States army, and the operations for measuring the ranges of each impact of the projectile are stated at length
in the Appendix, Nos. 21 and 22, by Assistant Schott. He also furnished a set of equations determining the
trajectory of ricochet shot, and applied them in practice %o illustrate their use. Mr. Schott visited two
batteries on the Potomac, three forts in New York harbor, and one in Boston harbor, where the necessary
measurements were taken. At each of these places tetporary frameworks were erected, and the range lines
were marked for given lines of fire. -
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GEOGRAPHICAL POSITIONS.

In Appendix No. 15 thc publication of geographical positions is resumed in part, in continuation of
similar lists given bicnnially in my rcport for 1859 and preceding years. The register of positions on the
southern coast is still reserved in the office.  The total number of positions thus far given in latitude and
longitude deduced from the triangulation is eight thousand two hundred and seventeen. Any small differences
between the publications since the year 1851 are due to the effect of later and accumulated material, geodetic
and astronomical, which has been brought to bear on the results.

GEODESY.

The geodetic connexion of the Epping base line with the primary triangulation passing through the
eastern States, offers so instructive an example of the process of reduction followed in the computations of the
Coast Survey, and of the application of the ‘method of least squares, that I have given in full Assistant
Schott’s report on the subject, in Appendix No. 14; that paper may be regarded as an extension of Appendix
No. 83 8, in my annual report for 185¢. It exhibits the combination of resulting angles from measures of
directions and from measures of angles by repetition, and assigns the relative weights to the results. The
residuals in the sum of the angles of the triangles are shown, and proper weights are given to the conditional
equations depending upon the closing of the triangles as well as (primarily) upon the probable errors of the
measured directions or angles. The thirty-five normal equations were solved by the indirect method of
elimination.

The report by Mr. Schott concludes with a statement of the resulting angles and computations of the
sides of the triangles. ’

1t is proper to remark that the length used for the Epping base in this report, though very nearly so, is
not the final length, which can be deduced only from certan comparisons that remain to be made.

. LONGITUDE.

The computations for the Iongitude of American stations from the European meridian, by Pleiades occul-
tations, have been continued under the direction of Professor Benjamin Peirce, of Harvard, according to the
comprehensive plan developed by him, and befure alluded to in my annual reports. His remarks (Appendix
No. 11) give such promise of agreement in results as will justify the expectations founded on the adoption of
the method. '

The computations of differences of longitude between American stations, determined heretofore by the
telegraphic method, have been continued by Dr. B. A. Gould. In addition to the results formerly reported,
the longitudes of Raleigh, N. C., Wilmington, N. C., and Columbia, S. C., have been definitely settled, giving
‘a total of twelve stations determined in longitude south of Washington. The report of Dr. Gould is given in
Appendix No. 12,

The telegraphic difference of longitude between New York and Washington, deduced some years ago
without the advantage of recent improvements in instruments, is somewhat uncertain. There is also a small
geodetic difference which enters into that determination. It is, therefore, desirable that the telegraphic method
should be again applied for a new determination of the difference of longitude between the two cities.

The list of fundamental star places, used in longitude determinations, has beeli submitted to a new dis-
cussion, and the declinations of the time star list have also been determined.

The investigation of the diurnal motion in azimuth of the transit instruments has been continued, and new
results found strongly confirmatory of previous inferenees. This subject is receiving attention in other guarters.
Hereafter it must be brought into the determination of star places in order to obtain the best results practicable.

MAGNETISM.

The series of papers containing a discussion of the magneiic observations made at Girard College, Phila-
delphia, from 1840 to 1845, contained in some of the preceding annual reports, is brought to a close this year
by the insertion of the last three parts, Nos. X, XI, and XII, contained in the Appendix, Nos. 16, 17, and 18.
To facilitate the veference to the separate parts, I herewith give an abstract of the lheadings and general
contents :

Secrion L—Part T—Coast Survey report, 1859, Appendix No. 22—Iuvestigation of the eleven (or
ten) year period in the amplitude of the solar-diurnal variation, and of the disturbances of the magnetic decli-
nation. Part II-—Coast Survey report, 1860, Appendix No. 23—The solar-diurnal variation in the magnetic
declination and its annual ineqmality. Part 1II—Coast Survey report, 1860, Appendix No. 24—~Influence
of the moon on the magnetic declination.
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Secrion IT.—Part IV—Coast Survey report, 1862, Appendix No. 15—Investigation of' the eleven (or
ten) year period, and of the disturbanees of the horizontal component of the magnetic foree. Part V—Coast
Survey report, 1862, Appendix No. 16—S8olar-diurnal variation and annual inequality of the horizontal com-
ponent of the magnetic force. Part VI-——Coast Survey report, 1862, Appendix No. 17—ZLunar influence on
the magnetic horizontal force.

SectioN 111.—Part IV—Coast Survey report, 1863, Appendix No. 19—Investigation of the eleven
(or ten) year period, and of the disturbances of the vertical force; ®ith appendix on the effect of the aunrora
borealis on the magnetic declination and on the horizontal and vertical force. Part VIII—Coast Survey
report, 1863, Appendix No. 20—Solar-diurnal variation and annual inequality of the vertical component of
the magnetic force. Part IX—Coast Survey report, 1863, Appendix No. 21—Lunar influence on the magnetic
vertical force, the inclination and total force.

Secrion IV —Part X—Coast Survey report, 1864, Appendix No. 16—Analysis of the disturbances of
the dip and total force. Part XI—Coast Survey report, 1864, Appendix No. 17—Solar-diurnal variation and
annual inequality of the inclinationand total force. Part XII—Coast Survey report, 1864, Appendix No. 18—
Digcussion of the magnetic inclination and table of absolute values of the declination, inclination, and intensity
between 1841 and 15435.

I proceed to a more detailed account of the contents of the three parts contained in this volume:

Part X (Appendix No. 16) analyzes the disturbances of the dip and total force. The instrumental
quantities given are the differential readings of the horizontal and vertical components of the magnetic force
expressed in scale divisions, and corrected for progressive change and effect of changes of temperature. Each
entry was marked as a disturbanee that differed as much as, or more than, 4= 30 scale divisions from the normal
of the vertical force, and as much as, or more than, + 33 scale divisions from the normal of the horizontal force,
and was transeribed and converted into its equivalent part of the respective force. When but one of the com-
pobents was disturbed, the contemporaneous value of the other component was also inserted; a chronological
table of the disturbances of the two components was thus formed, and the corresponding values of differences
from the normal dip, (expressed in minutes of arc,) and from the total force, (in parts of that force,) were com-
puted by their well-known geometrical relations. By an extended use of the criterion 4= 1/1 was recognized
as the limit, beyond which the disturbed values of the dip commence, and =+ 0.00094 parts of the force as the
corresponding limit of the total force disturbances. There remained, then, for discussion 1,446 disturbances
of the dip. The first two tables contain the aggregate amount and number of disturbances of the dip for each
month, divided into those which increase and those which decrease the dip; also the resulting monthly ratios
and laws of progression. The next two tables exhibit the changes due to the eleven-year period, in the
aggregate amount and number of disturbances, for increasing and decreasing values. The diurnal inequality
of the disturbances is next shown for the aggregate amount and number, and the law of progression is exhib-
ited for both, increasing and decreazing inclination, together with the average diurnal effect. The hours of
maxima and minima, and the degree of correspondence or divergence in each case, are pointed out. Disturb-
ances Increasing the dip, upon the whole, preponderate. A table of disturbances, distributed according to
their size, concludes this part of the inquiry. The disturbances, 1,470 in number, of the total force are next
taken up and treated in precisely the same manner as those of the dip, and their annual and diurnal distribu-
tion, and change for the eleven-year period, are shown by means of rativs. This part concludes with tables
of the average diurnal effect, and of the distribution of the disturbances of the total force according to their
pize. Whenever practicable, comparisons of these rather intricate laws of the disturbances with corresponding
ones, deduced from the Toronto observations, are instituted and commented upon.

Part XI (Appendix No. 17) treats of the solar diurnal and annual inequality of the dip and total force.
The combination of the two experimental components to form the dip and total force was effected as follows:
Owing to the eleven-year inequality contemporaneous readings only, of the two parts, can be admitted for
combination. The observations of the horizontal force frum July, 1840, to July, 1841, are therefore here
omitted. By means of a preceding paper (Part V) a table was made out of hourly values (expi-essed in scale
divisions, corrected for progressive and temperature changes, and freed from the larger disturbances) of the
horizontal force; each value was compared with its corresponding monthly normal, and the difference converted
into parts of the force. The same was done with.xespect to the vertical force, by means of numbers, given in
Part VIII. The differential values, expressed in minutes of arc, for the dip, and in parts of the force for the
total force, were then computed by the formule, connecting these elements with their components. The
semi-annual inequality of the dip, found by comparison of the summer and winter means with the annual means,
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has its turning epochs about the middle of April and October. 53 a.m, | p.m., 3 p. m., and 7 p. m. are hours
of no semi-annual change; greatest change at 10 a. m.; secondary change at 6 p. m.; range 0.51 and 0./18
respectively. The diurnal inequality of the dip is shown analytically and graphically for each month, also for
the summer and winter half year, and for the whole year. The general character of the last curve shows a
maximum about 11 a. m., and a minimum about 5 &. m., with a range of 1.'2.  In summer these epochs occur
earlier, range 1.5, and in winter later, range 1.0. There is also a secondary maximum and minimum. The
diurnal range of the dip is greatest about the time of the equinoxes, less in winter, greater in summer, The
afternoon minimum disappears about the time of the equinoxes, and is best marked about the time of the sol-
stices. Principal epochs of the normal dip, when best marked, are 7%. 22m. a. m. in snmmer, 8%. 33m. a. m.
in winter, and 74. 50m. a. m. for the whole year. The semi-annual inequality of the total force has its turning
epoch about the 4th of April and 12th of September. 6 a. m. and 7 p. m. are hours of no semi-annnal range;
greatest change about 2 a. m. and 4 p. m.; range 0.00637 and 0.00033 parts of the force. The diurnal
inequality of the total force consists of a single crested curve, on the average, during the year, but in winter
it assumes a double progression. The principal maximum in summer oceurs about 2 p. m., and in winter one
hour and a half earlier; the principal minimum in summer occurs about 10 p. m., and in winter two hours
earlier. Summer range nearly 0.0009; winter range nearly 0.0004 parts of the force. The hours 6% a. m.
in summer and 74 a. m. in winter are epochs of normal total force. The paper concludes with an attempt to
deduce the annual inequality of the dip and total force, and is illustrated with several diagrams. (Sketch
No. 38.)

Part XIT (Appendix No. 18} contains the results and discussion of the observations for dip, obtained
with a Robingon dip eircle, the same instrument which was employed in the magnetic survey of Pennsylvania
and adjacent States. The series commence in January, 1842, and terminate in July, 1844 ; the observations
were made weekly. There are, however, some breaks. Needle No. 1 was employed, with but a few execep-
tional cases, throughout the series ; the casual results by three other needles have been referred, by comparison,
to this standard needle. The monthly and annual mean dips arc tabulated, the latter indicating an annual
decrease of 1/2. There is also a collection of dip results, taken at Philadelphia, compiled from various
sources, and properly arranged. By grouping thesc the seculur change of the dip is expressed by a formula
jovolving the time and square of the time. A comparison of the obscrved and computed dips assigns a
probable error of 448 to each represented value. The minimum dip occurs about Janunary, 1840. The
discussion closes with a table of magnetic constants for five epochs, and for the mean epoch January, 1843,
of the deeclination, the dip, and the horizontal, vertical, and total force. A comprehensive index of all the
parts is added to Appendix No, 18.

With these papers is presented one containing results of magnetic observations in the United States by
the late Professor J. N. Nicollet, between 1832 and 1836, made out from the manuseript record by Assistant
Charles A. Schott, under my immediate direction, and at my own cxpense. These results, though partly
incomplete and not of an accuracy attainable by methods and instruments now in use, may, it is thought, be
of use in investigating the secular cliange. Tle paper is given in Appendix No. 19. The observatious had
never been published, and the value of the results are enhanced because of the comparatively early period of
the obscrvations and the occupation of some localities not visited by other magnetists. It contains the mag-
netic horizontal foree at nine stations, in Maryland, Missouri, Tennessee, Georgia, Sduth Carolina, Mississippi,
Alabama, and Minnesota; and the inclination at sixteen stations in the States just mentioned, and including
also Kentucky, North Carolina, Louisiana, and Florida ; also the declination at one station in Virginia. Some
of the results were compared with such later ones as could be found in records by other observers.

AIDS TO NAVIGATION.

The results of a special examination made at the request of the Light-house Board, with reference to aids
needed for navigation in ‘Passamaquoddy bay and Penobscot bay, are given in Appendix No. 23. In the
list which follows it {Appendix No. 24) a statement is given of the buoys set or replaced by parties while
working on various parts of the coast. Acting Assistant Cordell has served during the entire season as
inspector for the fifth district, and in the adjoining southern district close attention has been given to the
light-house service by Assistant Boutelle.

TEN YEARS’ INDEX.

The consolidated alphabetical index given with this report was prepared by Sub-Assistant I. F. Nes.

It comprises references to the material of all the annual reports of the survey since the year 1853.
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PART 1T,

In this part of the report notices will be made of each survey, including the dates, names of assistants,
and statistics of the field-work. As far as practicable the triangulation will be described in the usual order,
from north to south on the Atlantic coast, and from the southern boundary northward, on the Pacific coast
The topography and hydrography will in general follow in the same order.

SECTION I.

FROM PASSAMAQUODDY BAY TO POINT JUDITH, INCLUDING THE COAST QF THE STATES OF MAINE,
NEW HAMPSHIRE, MASSACHUSETTS, AND RHODE ISLAND.—(SKETCH A, Nos. 1 AND 2.)

The annual progress in this section has not been at any time lessened by the war, advantage being taken
of the season of the year for the assignment of parties, as, when their services were least called for in the
southern sections, or when, by the advance in military operations their services were not immediately needed.
A comparison with the progress made in former years will show favorably for the work done this season.

A condensed abstract of all the operations and parties is given in Appendix No. 1. In the descriptions
which here follow, the same classification will be observed generally.

Triangulation of Union River bay, Maine~—This work connects with the triangulation of Blue Hill bay,
as will be seen by reference to Sketch No. 2. Assistant G. A. Fairfield, with a party in the schooner James
Hall, resumed duty in this section on the 15th of August. After visiting the connecting stations on the
shores of Blue Hiil bay, a reconnaissance was made and signals were erected for extending the triangulation
castward to Mount Desert island, and northward to Ellsworth. The southern limit of the work is Bass
barbor. The angles were measured with the ten-inch theodolite, No. 91. »

Mr. Horace Anderson aided in the field-work. The note-books of the triangulation, and the usual com-
putations have been received in duplicate at the office. A summary of the statistics is appended:

Signals erected ... ..ol e e s 11
Stationz oceupied. .. ... ..l e 14
Angles measured. ... ool it 116
Number of obgervations. . - ... L . i o i e et 1, 986

Triangulaiion gf Penocbscot river, Maine—From the vicinity of North Bucksport the triangulation of
Pennbscot river has been extended northward, to Bangor, by the party of Assistant S. C. McCorkle. The
additional work done is shown on Sketch No. 2. For final connexion with the primary triangulation, one or
two stations yet remain to be occupied on the west side of the Penobscot. Assistant McCorkle resumed
ficld-work on the 15th of August with the schooner Torrey, and closed for the season on the 27th of October.
The following is a summary of the statistics:

Stations oceupied .. .. ... ... .- 2 4 e e e e e e e et eaaaaa 17
Angles measured _. ... L e 200
Number of abservations . ... ..ot it cit e e cneciareesanersincssaacaenans 3,192

Twenty-two signals were erected by the party in the course of the season, half the number being tripods.
The angles were measured with the six-inch Gambey theodolite, No. 29.

Shore-line survey of Letite Passage, ( Passamaguoddy bay, Maine. )—The plane-table survey of Pas-
samaquoddy bay was resumed by Sub-Assistant W. H. Dennis®on the 1st of August. In continuation of
his previous work he traced the eastern and the north shore of Deer icland, and surveyed all the islands
and ledges between it and White Horse island. The plane-table sheet of the season now contains thirty
miles of shore-line. Field-work was continued until the 20th of October:

Mr. 8. P. Holt served as aid in this party. The schooner Caswell was used for transportation.

Sub-Asgistant Dennis passed the first part of the working season in Sections V and VI.

A preliminary chart of Bastport harbor and its approaches accompanies this report as Sketch No. 3.

Survey of Mankegan and other islands off Penobscot entrance, Maine~—A shore-line survey of all the
islands in the southwestern approach to Penobscot bay has been made by.Sub-Assistant F. W, Dorr, aided
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by Mr. F, Granger. The work is contained in three sheets, the first showing Manhegan and a number of
islands immediately north of it. The second includes the Green islands, and ledges known as the northern
and southern triangles. The third sheet embraces Matinicns, Ragged island, and Wooden Ball island.

The party of Mr. Dorr used the schooner Hassler for this work, between the 12th of August and the
20th of October. An aggregate of eighty miles of shore-line is represented on the planc-table sheets.
" The previous occupation of Sub-Assistant Door will be stated under the head of Section VIII. His
plane-table work of the preceding year is shown on the chart of Rockport and Camden harbors. (Sketeh No. 4.)

Topography of St. George's river, Maine—This work has been completed by the party of Sub-
Assistant Charles Ferguson. Taking up the detailed topography at the Narrows, the survey was con-
tinued downward, and now embraces both banks of the river and the numerouns islands that lie in the
entrance. Maple Juice cove, Turkey cove, and Deep cove are ammng the indentations represented on the
plane-table sheet. Tts eastern limit joins with a survey made by the same party in 1862. The work of this
year wag commenced on the 20th of July and closed on the 25th of October. The following is 4 summary
of the statistics:

Shore-line surveyed . .. .. ...l 29 miles.
Roads - - o ool 14«
Area of topography, (square miles). ... ... ... ... ...l ]

The schooner Bowditch was used by this party for transportation. Sub-Assistant Ferguson had been
previously engaged in field-work, which will be referred to under the head of Seetion 111.

Topography of Bootl bay, Maine—The plane-table survey of this vicinity was commenced in August
by Assistant P. C. F. West. TFive small harbors of more or less importance are included on the topographical
sheet. The principal of these, Booth Bay harbor, besides having considerable trade, is regarded by seamen as
the best < harbor of refuge” on the coast of Maine. Assistant West states that it is accessible at all times
and affords protection in all winds. The survey (Sketch No. 6) extends to and includes the eastern side of
the lower part of Sheepscot river, and the coast from Cape Newaggen to Spruce Point, together with the
islands in the vicinity. The field-work was continued until the latter part of November, with the following
result in statistics:

Shore-line surveyed ... ... L. 45 miles.
Rooads - oo i e e e ee e 104 «
Area of topography, (square miles) ... ... .. ... Lol 18

Duwing the preceding winter and spring, Assistant West was on duty, first, with the army at and beyond
Chattanooga, and afterwards in the vieinity of Richmond and Petersburg. His services there will be men-
tioned under the heads of Section IIT and Seetion VIII.

Topograpty of Sheepscot river, Maine—The detailed survey of the eastern gide of the Sheepscot river,
including part of Westport, has been completed by a party in charge of Mr. R. E. McMath. Barter’s island,
Back river, Oven’s Mouth river, and numerous islands in the lower part of the Sheepscot, are represented on
the plane-table sheet.

This work was resumed on the 13th of August, and was completed on the 1st of November. The
following is a summary of the statistics:

Shore-line traced. «cceececnieneiieeaieecintsnnsancacncaesnanennena. O6% miles.
Roads c ottt i e i i iete e iata ettt 13 «
Area of topography, (square miles) . ... .. ... .. ... ... .. ... ... 8%

In addition to the topographical work below Wiscasset, Mr. McMath developed the position of a rock
with only four feet on it at low water. This lies four hundred metres north of Clou’s ledge, in the Sheepscot
river. He also-determined the position of a ledge in Wiscasset bay, known as * Birch Point ledge,” the bear-
ings for which were communicated to the office. When examined, there was only eleven fect on the ledge.

Mr. McMath had been previously employed in Sections IIT and VI.

Topograply of Arrowsic island, near Bath, Mawme —The detailed survey of the shores of the water
passages between the Sheepscot and Kennebec rivers has been continued by the party of Assistant I. Hull
Adams. 'That of the present season embraces the shores of Back river, above the Arrowsic bridge, and Hurl
Gate, with the adjacent shores of Brookin’s bay and Hall’s buy. About foar miles of shore-line were traced
additional to the work previously done. The plane-table sheet shows five and a half miles of road, and the
features of ground within an aggregate area of five and a quarter square miles. Field-work was commenced
early in August and continued until the end of October.
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Topography between the Kennebec and Androscoggin rivers, Maine.~—The unfinished work on the neck or
peninsula at the junction of the Androscoggin and Kennebec rivers was resumed on the 12th of August by
Assistant R. M. Bache. About four miles of shoxe-lme were run additional to the previous work, and details
were filled in to extend the topography towards Brunswick, along the south shore of the Androscoggin. The
additional work done by the party is embraced on the published chart of the Kennebec and Sheepscot rivers.

Supplementary topography in Casco bay—The work of filling in with details the plane-table sheet of* .
Great Jebeig, Cousins, Littlejohn’s and other islands, and part of the Cumberland shore of Casco bay was
taken up in the latter part of June by Assistant A. W. Longfellow. The shore-line had been previously
traced. The contouring of the interior occupied the party until the 22d of September, the aggregate of lines
run in that duty being eighty-five miles. Mr. Longfellow then traced the shore-line of the Gurnet, lying
between Orr's island and Sebaskahegan or Great island. Eight miles of shore were traced in this part
of the bay. The high wooded shores made it necessary to work with the plane-table by intersections. This
service was continued until the 4th of November.

At the outset of the season Mr. Longfellow attended to the refittmg and delivery to other assistants of
the vessels left during the winter in his charge at Portland. His own party used the schooner Meredith for
the duty in Casco bay.

Topography of Narraganset bay—The shore-line survey being complete, Assistant A. M. Harrison
commenced the detailed plane-iable survey on the 8th of August, in the vicinity of Bristol, and continued
work in the field until the 15tk of November, The sheet turned in includes the shores of Warren, Barrington,
aud Kickemuit rivers, Bristol harbor, the entire eastern shore of Mount Hope bay, and part of the main
shore of Narraganset bay, as well as the towns of Bristol and Warren, and the peninsula known as Bristol
Neck.

Sub-Assistant C. Hosmer was attached to the party of Mr. Harrison, and worked with a second plane-
table. He was employed in the first half of the working season in Sections VIII and IX.

The following are statistics of the topographical work of the season in Narraganset bay :

Creeks and ponds. . ... . e 174 miles.
Roads . oo oo e rmemeeaama aammmaaaaa s 943
Marsh line traced. .. ... o oo 16 <
Area surveyed (square miles) ......... et . 15%

Sorme of the previous work of this party is shown on the charts of Bristol bay and Newport harbor, given
with this report as Sketches Nos. 11 and 12.

Hydrography of St. George's river, Maine.—This work was completed by the party of Sub-Assistant
F. P.Webber, between the 19th of Angust and the 4th of November. The hydrography is embraced in two
sheets, one showing the soundings between the entrance of the river and the narrows; the other the soundings
above and extending as far as Thomaston. A temporary tidal station was tised for each sheet.

Near the mouth of Herring Gut harbor, (Sketch No. 2,) Mr. Webber connected his work with some of
the lines of soundings run by the party of Mr. Cordell in 1863,

The shore-line for the hydrographic sheets was furnished by Sub-Assistants Fergnson and Dorr.

Mr. Cleveland Abbé was attached to the party as aid during the season, and Messrs. C. P. Dillaway,
Franklin Platt, jr., and M. M. Defrees during part of it.

The schooner Bailey used by the party for transportation was returned to Portland at the close of the

season.
A summary of the statistics of work is appended:

Bignals erected. . . ... L. . i i aecaiieanr e, 24
Points determined. .o« ..o i ittt iaica eeieiccarreaaaaian 31
Theodolite and sextant observations. . ... ... ...... i 206
Angles measured ... ... _......ll..oiiiiiiiiiieiiiiiiiiii.. eee 3,477
Miles run in sounding ... ...l L D 228
Number of soundings.................... Ceemaaeeteeienisibear e 15, 668

In the former part of the working sexson Mr. Webber Lad been employed in Section. V.
Hydrography of Quokog bay, Maine—The party of Acting Assistant Alexander Strausz commenced

this work on the Sth of August, using the schooner ¢, % .Bache for traneportation. A tide-gauge was set
up in Lowell’s cove, and from thence southward to the 1oWer end of Bailej’s island, and eastward to Small
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Point peninsula, (Sketch No. 2,) the soundings were prosecuted until the 17th of October, In the northern
part of the bay some hoat soundings yet remain to be made after the completion of the shore-line survey.

Quohog bay being one of the most rocky of the harbors of refuge on the coast of Maine, Mr. Strausz ran
special lines of soundings in all the localities known at present as being dangerous. His chart marks twenty-
one such localities, the principal of which are Charity Ledge, with fifteen feet, about half a mile from
Jaquish island, bearing cast; Sister Grounds, with seven and a half feet, about a mile north by east of White
Bull island, a little to the westward of the channel leading into Cundie’s harbor, and two other rocks without
name, with five feet water on them lying, respectively, off Pond and Ram islands.

Mr. Strausz was aided in the hydrography by Messrs. L. A Sengteller and C. 8. Hein. Other duty
performed by the party will be mentioned under the head of Sections II and IV.

The following are satistics of the work done in this section:

Miles runin sounding . . . ... ool i 341
Anglesmeasured . ... .. ... L ... ... e e e 3, 145
Number of soundings. . . ... . . i, 14, 238
Avrea of hydrography, (squaremiles) . ... ... .. ... . Ll L iiLLL. 34

Hydrography off Portland entrance, Maine—Within the present season soundings have been extended
southward and castward about fifteen nautical miles beyond the previous limit of the hydvography at the
entrance of Casco bay. .

Lieutenant Commander 'T. S. Phelps, United States navy, Assistant Coast Survey, took up the off-shore
hydrography on the first of September, with a party in the steamer Corwin, and completed soundings within
about fifty squarc miles. Some of the lines run with the steamer cxtend broad off, and include about sixty
additional square miles, but are yet to be crossed by other lines of soundings.

The following are the statisties of the work :

Milestunin soundings . - . .oe oo it e et 321
Angles measured ... ... ... e 534
Number of soundings. .« v ian it in e i oo 1, 590

The steamer Corwin returned to New York early in November.

Referring to the character of the hydrography, Liecutenant Commander Phelps observes that « sufficient
has been accomplished to show that vessels uncertain of their position, in thick weather, should, in approach-
ing Portland entrance, keep in forty fathoms or more, with soft bottom.”

‘White Head Ground, off Cape Elizabeth, coming within the limits of the work of this year, was partialty
developed by the soundings.

Mr. Charles Junken served as hydrographic draughtsman in the party.

Physical survey of Boston harbor—The physical survey of Boston harbor has been continued wnder my
direction by Assistant Henry Mitchell, who has been occasionally detailed for that work at the request of the
United States commission, consisting, at the opening of the year, of the late Major General Joseph G. Totten,
Professor A. D. Bache, and Rear-Admiral C. H. Davis.

Thie is not the place to enter upon the details of this special survey, the results of which are annually
published by the city of Bostou. It may suffice to say that the lessening depth in some parts of that noble
harbor has long been a source of anxiety among commercial men, and a thorough examination into the causes
of the shoaling has been urged.

During the past seazon comparatively little field-work has been done in extending the survey, but the
computations and tabular statements have been advanced, and a large amount of material prepared for pub-
lication.

From the commencement of the physical survey we have been encouraged by success, which has been
fully appreciated by the intelligent community interested in the results. The Coast Survey, as 1 have before
had occasion to remark, gathers many advantages from such undertakings in the collection of useful data for
wider application,

The expenses of the special survey are borne by the city of Boston.

In the «Seventh Report of the United States Commission on Boston Harbor,” the following remark
occurs in reference to the labors of Assistant Mitchell :

“We must say in the beginning of this division, that we have thought it indispf?nsable to place the
whole of Mr. Mitchell’s report, with its tables and illustrations, in the Appendix.' It wnll. be studied by the
engineers and surveyors who follow the course of our investigations, and who, without this study, would be

3cs
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unable to satisfy themselves of the correctness of our conclnsions. Tt will, moreover, be studied as a model
of investigation in this branch of engineering in tidal harbors.”

In the course of the year, Messrs. C. P. Dillaway, A. M. Wetherill, and J. W. Brown have served
cfficiently in the party of Assistant Mitchell as aids.

A preliminary chart of Boston bay and its approaches accompanies this report as Sketeh No. 9.

Hydrographicexamnation in New Bedford harbor, Massachusetts—At the close of the last surveying year
the party of Assistant Miichell was still on duty afloat, with the schooner Dana. After closing work at Sip-
pican, as before reported, Mr. Mitchell determined the position of a rock in New Bedford harbor. In reporting
the results of his observations, he refers to other features in the hydrography of this harbor, which may
become the sulject of further examination.

A chart of Sippican harbor is appended, (Sketch No. 10.)

dids to navigation—To obtain information needed by the Light-house Board, Assistant Mitchell was
directed in August to visit Eastport harbor, Muscle Ridge channel, and Herring Gut harbor, on "the coast of
Maine, and to examine certain rocks reported by pilots and others as being dangers in navigation. The results
of his examination, and his recommendation for buoys to mark the dangers, are given in the Appendix, (No. 23.)

Tidal and magnetic observations—The continuous series of tidal records and monthly magnetic obser-
vations were kept up at Kastport by Assistant Edward Goodfellow until the first of April, and by Sub-
Assistant A. T. Mostman until July, when the work at that station was closed, and « similar serics of obser-
vations of both kinds commenced at Portland, under the care of Mr. H. W. Richardson. The record of the
tides, by means of the self-registering tide-gauge, is desighed here, as in the other important harbors where it
is kept up, to furnish the data for predictions of the tides, besides connecting the temporary tidal observations
at many stations along the coast, which are made by the hydrographic parties. The maguetic observations
similarly serve to discover the secular changes in the variation, and to refer to a common period the determi-
nations made at various times in other localities.

SECTION IT.

FROM T'OINT JUDITII TO CAPE HENLOPEN, INCLUDING THE COAST OF THE STATES OF CONNE(CTI-

CUT, NEW YORK, NEW JERSLEY, PENNSYLVANIA, AND PART OF DELAWARE.—(SKETCH No. 1.)

The work done in this section will be described in the usnal order. An abstract showing the number
of parties and the operations in which each was engaged will be found in Appendix No. 1. The several
descriptions of work will be noticed as heretofore under separate heads.

Primary triangulation—In a former report it was stated that in extending the primary triangulation
for connecting the Epping base, in Maine, with the Fire Island base, (see Sketch No. 1, accompanying this report,)
much diffienlty had been encountered in obtaining satisfactory observations upou several of the lines across
the States of Massacliusetts and Conneeticut, some of the lines being more than sixty miles in length. The
dificulty alluded to was occasioned by unusual lateral refraction.

The line from Bald Hill to Station Ivy, both in Connecticut, is rather more than fifty-three miles long.
It passes at about onc-third of its length near the summit of a wooded hill, in erossing the township of Canton,
Connecticut, and was frequently affected in a2 most remarkable manner by lateral refraction. The station
Bald Hill was occupied by my party in September, 1861. Nearly all the measurements of angles centering
there having been made when the temperature of the air ranged from fifty to eighty degrees Fahrenheit, it
was deemed expedient to make additional observations at a season of the year when the temperature should
range between forty and sixty degrees. My party was accordingly organized at Washington early in May,
and placed in charge of Assistant . W. Dean, who proceeded to Station Bald Hill, and completed in a satis-
factory manner a second series of measurements of suck primary angles as were deemed necessary.

After completing these observations the party was transferred to Station Wooster Mountain, in the town-
ship of Ridgeficld, Fairficld county, Connecticut.

The requisite arrangements for the erection of signals and posting the heliotropers werc made by Assistant
Dean and Sub-Assistant R. E. Halter, while the usual preparations for occupying the stations were made as
in former years by Mr. Thomas McDonnell.

The instruments at Station Wooster were in position, and every preparation had been made for commencing
the geodetic operations on the 1st of July, but unfavorable weather prevented until' the 14th, when the
measurements of angles with the thirty-inch theodolite were begun, and were continued for two days. During
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the following six weeks the atmosphere was remarkably dry and hazy, and for many consecutive days the
smoke arising from the accidental burning of large tracts of forest timber in this and the adjoining States of
Massachusetts and New York, rendered it quite impossible to observe upon objeets at a greater distance than
four or five miles from the point occupied by the observer.

In many respects the weather throughout New England during the season just closed has been very
similar to that of the summer of 1S54, which, no doubt, is still well remembered by most of the present resi-
dents of this section of country, and more especially Ly those in the State of Maine, many of whom suffered
great losses from the destruction of thousands of acres of timber, numerous dwelling-houses, and other valuable
property.

Station Bald Hill~The measurements of angles at this station were commenced ou the 22d of May,
and completed on the 7th of June. The number of observations made with the thirty-inch theodolite by
Assistant Dean was two hundred and sixty-four,

At Station Wooster Mountain the measurements of angles were commenced on the 14th of July. and com-
pleted on the 10th of October. The number of signals observed upon was thirteen, five of which were
primary and eight secondary, and for this purpose sixteen hundred and sixty observations were made.

The elevations of ten stations above the sea level were determined by the measurement of vertical angles with
the eight-inch Gambey theodolite, C. 8. No. 57, in which fourteen hundred and sixteen observations were made.

The most distant signal observed upon during the season was at Station Ivy, and visible from Bald Hill
about fifty-three and a half miles in a direct line. Three other signals were between thirty-seven and forty-
two miles distunt from station Wooster. The relative positions of the several statious are shown in Sketch No. 1.

The area within the limits of the triangulation completed during the season, estimated in the usual man-
ner, is seven hundred and twenty square miles.

Magnetic obserrvations—The geological formation of Wooster mountain appears to be chiefly gneiss
rock, which, in the immediate vicinity of its summit ridge, has been uplifted into numerous cliffs varying from
twenty-five to fifty feet in height. The strata of the rock at the several out-croppings inclines at various
angles, and in many different directions, and although no trap rock was found in the immediate vicinity of the
geodetie station, the results obtained in determining the magnetic dip at different points near the summit of
the mountain indicate the presence of trap dikes in that vicinity.

After making experimental observations at several points the magnetic station was finally located about
eighty metres southwesterly from the geodetic station.

The magnetic observations cousisted of one hundred and ferty-six readings of the suspended magnet on
three days for ascertaining the declination ; and the horizontal intensity and moment of inertia were determined
from two complete sets of experiments on two days. The magnetic dip was ascertained at three points from
nine complete scts of observations with two needles. These observations were made by Sub-Assistant R. E.
Halter, aided by Mr. F. W. Perking, who served in my party as geodetic recorder during the season.

Meteorological observations—The usual meteorological journals were kept by Mr. Perkins, in which
were recorded two hundred and eighty-nine readings of the mercurial and aneroid barometers, and of the wet-
bulb and dry-bulb thermometers, in connexion with the direction and force of the wind and character of the
clouds.

All the original records were duplicated, and the requisite abstracts of angles and reductiens were com-
pleted in the field.

Twenty volumes of original and duplicate records were deposited in the archives at the close of the season.

It is duc to Assistant Dean to say, that, in conducting the details of operations by my party during the
season just closed, his services, as in former years, have been rendered with fidelity and snceess.

Triangulation east of Hudson river, New York.—The triangulation conuecting that of the Iudson with
the primary work passing through New England was resumed on the 1st of September by Assistant Edmund
Blunt, and was pushed until the 1st of November. Sub-Assistants J. 8. Sullivan and A. T. Mosman were
attached to the party, the latter joining on the 27th of September, after completing duty in Section I.

The following is & summary of statistics :

Stations oecupied .« oo i i i 11
Angles measured. . ........ ..., e e e e et imeeeea e 196
Number of ObSerVALIONS . v aeee s er oo aamaransaneecnmannannesnnn 7,038

Sub-Assistant Sullivan is now about to take up field duty in Section I1I, and Sub-Assistant Mosman in
Section VIII. ‘
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Triangulatior of Barnegat bay, New Jersey—The triangulation of the coast of New Jersey was resumed
by Assistant John Farley, at Manasquan inlet, in the middle of August. Having made the needful recon-
naissance before the close of the preceding season, the work was continued southward through Barnegat bay
to a point about sixteen miles below Manasquan. Xleven stations were occupied, and thirteen points deter-
mined by eleven hundred and thirty-four angular measurements. The party of Mr. Farley continued in the
field until the end of November.

Topogruphy of Huedson river, New York.—The detailed plane-table survey of the shores of the Hudson
was resumed at the previous limit above Sing Sing, and on the eastern side has been extended to Croton
village. The party of Assistant H. L. Whiting took the field for this duty on the 27th of August, and was
aided by Mr. H. G. Ogden. Sellers’ Point and the shores of Croton river were surveyed as far up as the
crossing of the Albany turnpike.

On the 6th of October the topography of the west side of the Hudson was taken up at Nyack, and con-
tinued upwards to include the village of Haverstraw. A breadth of about half a mile was given to the detailed
survey.  On this sheet the shore-line of Rockland lake was traced, and some remarkable features of topog-
raphy, in reference to which Mr. Whiting observes: ¢« The circular crest of hills from the ¢ Verdiretige Hook’
to « High Tor’ (seven hundred and thirty and eight hundred and twenty feet respectively) rises abruptly from
the river shore at an angle impossible to aseend, with perpendicular cliffs at the summit erest. This narrow
ridge of the entire line of summits, with the steep slope of descent westward, of from four hundred to six hun-
dred feet, to the undulating fields at the base, forms one of the most striking nataral features in the whole of
the river topography. As a subject for contour, it is the most remarkable that has come within my experience
in Coust Survey work.” Sub-Aassistant Cleveland Rockwell joined the party on the 8th of October. His
energy in meeting the difficulties peculiar to the work of the season are warmly commended in the report of
Asgsistant Whiting.

The following are statistics of the topography :

Shore-line traced . . ... . e e 211 miles.
Roads . ... e 3T«

L Y O 6 «
Marsh line ..o oo i it ittt aeeeaieacernaaeaaaacaae caannn 3% «
Area surveyed (square miles) ... ...l iieiiiea it 9

Field-work was continued by this party until the end of November. Mr. Rockwell had previously been
on duty in Section III and Section VIII, and Mr. Ogden in Section 1V,

Topography of Navesink Highlands, New Jersey—~The supplementary plane-table work needed in the
vicinity of Navesink was taken up by Assistant C. M. Bache on the 11th of September, with a party, in the
schooner Dana.  Good progress was made in the survey until the 22d of the month, but the difficulty then
existing in regard to the fluctuating increase of wages made it impracticable to retain the hands at the limit
allowed by the regulations. A new erew was, therefore, employed for the special purpose of taking the vessel
back to Peekskill, where she was laid up for the winter.

Sub-Aesistant T. C. Bowie was attached to this topographical party. Assistant Bache had been pre-
viously employed in Section IIT, and Mr. Bowie in Section VIIL

Topography of Absecom inlet, New Jersey—'The plane-table survey of Absecom inlet was commenced
on the 1st of November, 1863, by Mr. H. W, Bache. Work was closed on the 15th of Jannary, by reason
of the severity of the weather, and was again resumed on the 1lst of July. The survey (Sketch No. 16)
includes Atlantie City and Brigantine beach on the opposite side of the inlet, and the water thoroughfares
inland for about two miles. Very considerable changes were noticed on comparing the shore-line with that
traced in 1844. :

Mr. H. G. Ogden aided in the field-work. The survey was completed on the 19th of August.

Trial Cowrse buoys.~— At the request of the Chief of the Bureau of Navigation, Admiral C. H. Davis, two
buoys were set in Raritan bay, between Sandy Hook, East Beacon, and Prince’s Bay light, to mark the trial
course for vessels of the navy.

This service was performed by Mr. Alex. Stransz in J une. The buoys were placed two nautical miles
asunder, and show about twenty feet out of water. The depth at the east buoy is twenty-six feet, and at the
west buoy twenty-seven feet at mean low tide.

The previous occupation of Mr. Strausz will be mentioned under the head of Section IV.

Sandy Hook—In March last a special commisgion, appomted by the War Department, visited Sandy
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Hook, examined the changes which had taken place in the shore-line, and made comparizon of the numerous
surveys. The commissioners were accompanied by Assistant Henry Mitchellﬁwho made the last hydro-
graphic survey of the vieinity, and had gained epecial information in his former employment, under my
direction, while the survey of New York bay was in progress,

The hydrographic changes in the neighborhood of Sandy Hook are very slight, but the extension of the
extreme point of the land, and the wear on either shore, were more rapid in the year 1862 than at any previous
time. In the year 1863 the extension continued, but the wear was not so great as in the previous year.

Hydrography of Absecom inlet, New Jersey—The approaches, inlet, and harbor at Abzecom, New Jersey,
were sounded out in June last by the party of Licutenant Commander T. 8. Phelps, with the steamer Corwin.

The following are statistics of the work :

Miles run In sounding - . - ... oo e i i 92
Angles measured ...... e e e e em et e ie e e aiaee cerearmeaaaana 645
Number of soundings. . ... ... L.l 6, 426

A tidal statiou was oceupied for the adjustment of' soundings on the chart. The result of the survey is
given with this report as Sketch No. 16.

Later in the season the paity in the Corwin was employed at the Cape Lookout shoals, and also near
Portland entrance.

Special examination on Delaware river—At the request of the Navy Department Assistant Mitchell
was sent in January last to observe the action of floating ice in the neighborhoud proposed as navy yard sites
in Delaware river. The severity of the season afforded an opportunity of noting the worst features of such
action. Every fact which seemed to bear upon the guestion was collected with diligence, and reported to the
department.

Mr. J. W. Brown and Mr. A. M. Wetherill aided in this service.

Tidal observations—The permanent self-registering tide-gauge at Governor’s island, New York harbor,
has been kept iu operation by Mr. R. 'I'. Bassett, who has also continued to make observations on a box gauge
for comparison at the dock of the Hamilton Avenue ferry, in Brooklyn.

SECTION III.

FROM CAPE HENLOFPEN TO CAPE HENRY, INCLUDING THE COAST O PART OF DELAWARE, THE
COAST OF MARYLAND, AND PART OF THE COAST OF VIRGINIA.

All the field-work in this section has been done, as in the preceding years of ihe war, with immediate
reference to military or naval operations, or in connexion with purposes of defence. A great amount of
geographical data has thus been collected from localitics intended to be embraced in the regular operations
of the survey. The work done will be described under the usnal heads. A synopsis showing the locality in
which each of the parties has been employed will be found in Appendix No. 1.

Latitude and longitude of points in West Virginia.—To meet an application made at the approach of
last winter by the chief engineer of the military department of West Virginia, the late Lieutenant J. R.
Meigs, United States corps of engineers, the telegraphic method of determining longitnde was applied by
Asgistant G. W. Dean, in connexion with the ordinary method of cbserving for the latitude at eleven stations
in the department. Mr. Dean made his party arrangements at Clarksburg early in December, and then took
charge of the operations requisite at Washington city, the purpose being to use the military telegraph lines,
and to refer all the determinations to the station in that eity. Sub-Assistant A. T. Mosman and Mr. S. H.
Lyman were detailed with a sidereal chronometer and the eight-inch Gambey vertical circle No. 57 to observe
at the western stations. Observations were begun on the 23d of December, and closed on the 24th of March.

In determining longitude, Assistant Dean used at Washington a mean time chronometer, of which the
corrcetions and rate were obtained by comparison with the time of the Naval Observatory, by the kind per-
mission of its superintendent, Captain Gillis, United States navy. On nights favorable for observing, if the
line was at the same time available, the mean time chronometer was taken to the War Department, and
signals were exchanged with the observer in West Virginia, the time of each being noted on the chronometers
at both ends of the line, Mr. Dean was aided in these operations by Mr. P. H. Donegan. Seven signals
thus made during a single minute at Washington were considered a series of comparisons. Signals were
then made from the western station, and again from Washington, alternating until eight or ten series were
successfully exchanged on the same night by the «eye and ear method.” From subsequent comparison of
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the times noted by the two chroncmeters, the longitude was deduced of the stations at Martinsburg, Clarksburg,
Cumberland, Grafton, Cameron, Wheeling, Parkersburg, Point Pleasant, South Point, (Ohio,) Ganley Bridge,
and Charleston. The exchange of time signals by telegraph was hindered at several of the stations, and
prevented eutirely at Charleston by the movements of guerilla parties. Mr. Mosman determined the local
time at the western stations by two hundred and eighty observations on twenty standard stars.

At all the stations already named the latitude was determined from one hundred and twenty-five obser-
vations on eleven stars. These determinations of geographical position, although not possessing the accuracy
of those made in conuexion with the geodetic operations of the Coast Survey, supply a far closer approximation
to the true relative positions of the s:ations than was previously known, and greatly assisted in the adjust-
ment of the old county maps and recent military surveys, so as to form an improved map of the department.

Licutenant Meigs furnished transportation for the party and instruments. The operations were facilitated
also by the obliging courtesy of Majur Eckert, superintendent of the military telegraph lines at Washington.

The records of these observations have been received at the office in duplicate as usual, and the reductions
for latitude and longitude have been completed, aud applied in correcting the map of the military department.

Assistant Dean during the snommer and autumn was on duty with my field party in Section II. On
closing the work in Virginia, Sub-Assistant Mosman was assigned to duty in Section 1.

Magnetic observations—While he was engaged with the party in the determination of geographical
positions in West Virginia, Mr. Lyman observed the approximate declination of the magnetic needle at the
principal stations, using the declinometer D. 22. The instrument was generally adjusted in the open air,
and the direction of the suspended magnet was noted at intcrvals of a few minutes during an hour or more.

From the unusual severity of the winter, and the exposure to which the party was necessarily subjected
in passing from station to station, and in night observations, the health of Mr. Lyman became so seriously
impaired as to induce his resignation.

Topngraphy of the environs ¢f Baltimore, Maryland.—The plane-table survey of the ground eommanded
by the defences erected last year in the vicinity of Baltimore was continued during the winter by two parties.
Suab-Assistant C. T. Iardella succeeded - Sub-Assistant Donn in November, and Assistant C. M. Bache was
assigned carly in January. Both parties have continued the detailed survey under the direction of Colonel
W. F. Raynolds and other officers who suecessively filled the position of chief engincer of the middle depart-
ment. Mr. Iardella executed the topography eastward of Jones’s falls fram the city to Créss Keys village,
and thence in a circuit towards the Baltimore and Philadelphia railtoad. The circuit westward of Jones’s
falls was surveyed by Assistant Bache as far as the Franklin turnpike, where he joined with the plane-table
work done last year by Sub-Assistant Donn in the western approach to the city.

Sub-Assistant Yardella is still engaged in the field. During part of the season he was aided by Mr. H.
W. Bache. The occupation of Mr. Donn in the prescnt season will be stated elsewhere in this section, and
under the head of Section VIIT. Assistant Bache continued the survey near Baltimore until Septcmber, and
was then assigned to duty in Section II. In the early part of the season he was aided by Mr. Charles S. Hein.
The following are the statistics of the survey of the environs of Baltimore :

Roeads surveyed . ... . iaieiaaaa. 96% miles.
Streams surveyed . ..ol 7§
Area of topography, (squaremiles)........ ... ..., et 204

Sub-Assistant Donn being ineidentally in Baltimore during the rebel raid in the early part of July, promptly
reported to the military authorities for such service, if needed, as he had rendered last year at the time of the
invasion of Maryland by the rebel forces under General Lee.

Topography near Washingtun, . C—Sub-Assistant Charles Ferguson was employed between the 10th
of December, 1863, and the 20th of March following, in extending the topographical survey along the north-
east line of the District of Culumbia. This work was done at the request of the engineer of defences. It
adds a breadth of about threc miles to the District map along that boundary. About half of the additional
area had been previously mapped. The Upper Marlboro’ and Long Old Fields roads appear on the sheet of
Mr. Ferguson, and the creeks known as Cabin Branch and Beaver Dam branch of the Potomac, and the
southwest branch of the Patuxent.

The sgtatisties of the work are as follows :

Roads surveyed - - oo o r i i e aae 32 miles.
Crecks surveyed « o ee o cr it ettt 25 o«
Avea, (square miles). . ..ol il e 15

Mr. Ferguson was employed during the summer-in Section I.
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Topography of Arlington Heights, Virginia—By request of the Quartermaster General in June, a
minute plane-table survey has been made of the Arlington estate, comprizing two huudred and fifty acres,
with reference to the use of the ground as a national cemetery. Contour lines were traced on the map
corresponding to successive elevations of five feet. The lines run with the level for this purpesc make an
aggregate of twenty-cight miles, and determine the height of the ground at three thousand poinrs.

This survey was made by Mr. K. Hergesheimer, assisted by Mr. R. . McMath, with & working party
detailed from the 169th regiment of Ohio militia. The map was drawn at the office on the desired scale by
Mr. Hergesheimer, and photographed copies of it have been furnished to General Meigs. Mr. McMath had
been previously on daty in Section VI. The remaining part of the summer and autumn was occupied in
Section I.

LReconnaissance duty in the James river campaign, Virginia—After leaving Section VIII, Assistant P.
C. F. West rejoined the command of Major General W. F. Smith at Yorktown in March, and remained with
the staff, in which service he ranked as captain, until the 14th of Jane. He accompanied General Heckman
on a reconnaissance towards Port Walthall, which ended in a brisk engagement. Next day Captain West
was sent with a small detaclhment, but fulling in with the reserve of the rebel army returned to camp.
During the battic at Swift creek he was on duty with the staff of General Martindule. Besides the duties of
reconnaissance he was actively engaged in the battle at Kingsland’s ereck, aud iu all the actions prior to it,
in the vicinity of Bermuda Hundred.

When Major General Smith moved his command to the head of York river, Captain West was sent with
twenty men up the south bank of the Pamunky, and opened communications with the army of Lientenant
General Grant, then on its march southward. He took part in both of the buttles at Cold Harbor, and
remained on the staff of General Smith until the command was again transferred to the banks of the James
river.

Assistant West has now served three years with the army, and being active in the front. he has partici-
pated in more than twenty battles. The approach of summer bringing the return of symptoms which had
before prostrated him by scevere illness, Mr. West returned north and passed the remainder of the season in
topographieal duty, which has been mentioned under the head of Scetion I. Major General Smith has borne
ample testimony as to his gallantry in action, aud in regard to his usefulness in the command in surveying
and engineer duty.

Surveys at Bermuda Hundred, Virginia—At the request of the clief engineer of the military depart-
ment of Virginia and North Carolina, Sub-Assistant J. W. Donn was assigned to duty in April. IIe accom-
panied the army of Major General Butler in the movement on Bermuda Hundred, and made speeial surveys
at Fort Powhatan, Wilson’s Wharf, and Deep Bottom. Very important additions were madc to our military
map of southeastern Virginia from the material which he colleeted and forwarded to the office. My, Donn
continued in service under the orders of Brigadier General Weitzel until the 10th of Scptember.  Ile wax aided
in topographieal duty during July and August by Mr. I L. Marindin.

Service with military jforces in Virginia—At the end of October, 1863, Sub-Assistant Cleveland Rock-
well reported to Major General Foster at Fortress Monroe. This was just previous to the transfer of that
officer to Knoxville, Tennessee. Major General Butler, on taking command at Fortress Monroe, requested
the services of Mr. Rockwell for the suirvey of a depot for prisoners at Sewall’s Point, and that duty was
completed without delay. Mz, Rockwell then started for the west, and leaving Cincinnati at the close of
November, reported as soon as possible at Knoxville. His service in that vicinity will be referred to uader
the head of Section VIII. :

Under orders from Major General Franklin, Assistant J. G. Oltmanns joined the army in the Shenandoah
valley on the 16th of September last, and reported for topographical service to Brevet Major General Emory.,
In the battle of the 19th, at Winchester, be served on the staff, and in the same capacity in the battle at
Fisher’s Hill on the 23d. The last-named position he mapped for the use of the commanding general.

Mr. Oltmanns accompanied the army in the rapid movement up the Shenandoah valley to Mount Craw-
ford, and assisted in repairing bridges to further the advance. On the return he performed reconnaissance
duty, and after the memorable battles at Cedar Creek and Middletown, in both of which he was actively
engaged, made a detailed sketch of the country from Middletown to Strasburg, to show the movements of the
19th army corps and the approaches to the rebel positions. He is now at work on a survey of the encamped
ground of the army on Opequan creck.

The field service of Assistant Oltmanns preceding the duty here alluded to will be mentioned under the
head of Section VIIL
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Dalitary map of West Virginia~—At the request of the chief engineer of the military department of
West Virginia, the late Lieutenant Meigs, I detailed Mr. A. Lindenkohl from the office early in October,
1863, to assist in compiling the data which had been collected at Clarksburg, from the army surveys and by
expeditions of the cavalry forces. Other material procured from the records of surveys at Annapolis and
Baltimore, and from the Engineer Bureau, was made auxiliary to the preparation of a military map of the
department.  Mr. Lindenhkohl assisted also in the construction of a large map of the environs of Cumber-
land, and computed the latitnde of a number of places in the State from sextant observations by Lieutenant
Meigs. He was cmployed in West Virginia until the 16th of February, and then returned to duty in the
Drawing Division of the office.

Hydrographic survey of Trent's Reack (James river, Virginia.)—This was the first service rendered
by Sub-Assistant J. 8. Bradford after joining the staff of Admiral Lee, in June. The soundings, about two
thousand in number, were completed on the 14th of the month, and embraced the bar and the entire expan-
sion of the river on the south side of Farrar island. The battery at Howlett’s being evacuated by the
enemy on the morning of the 14th, Mr. Bradford took advantage of their absence and sounded the upper
part of the reach as far as the upper wharf, from which he had been several times fired upon previously.
This service proved to be timely, as the rcbel forees reoccupied the battery in the evening, a few hours after
Mr. Bradford had examined the ground, with the intention of making a close survey of the site. Soon after,
the use of obstructions in Trent’s reach having been decided upon, Mr. Bradford was called on to determine
the line which they were to occupy. When the work thus marked out was completed the entire line was
designated on his chart, gnd copies of the sheet were furnished for the use of the squadron. The party was
repeatedly fired on from the battery at Howlett’s while engaged in locating the line.

Sub-Assistant Bradford remained on duty with the flag-ship in James river untjl the third of July.
The remainder of the month, excepting a few days, was passed at Hampton Roads in preparing charts for the
use of the blockading fleet off Wilmington, and for the Navy Department. During this time Mr. Bradford
visited Trent’s reach twice under the orders of the admiral, on duty connected with the line of obstructions.
His subsequent serviee with the North Atlantic blockading squadron will be stated under the head of
Section IV.

Tidal ebscrrations—-The tidal observations at Old Point Comfort, Virginia, were continued in charge
of Mr. M. C. King until March 1st, when he resigned. The station was then intrusted to Ordnance Sergeant
C. Kelly., United States army, who has continued the observations to this time successfully.

SECTION 1V.

FROM CAPE HENRY TO CAPE FEAR, INCLUDING THE COAST OF PART OF VIRGINIA AND OF PART OF
NORTH CAROLINA.

The operations to be described under this head were carricd on by parties assigned to work under the
orders of Admiral S.P. Leec when in command of the North Atlantic blockading squadron. One of the
parties remained during the entire year on duty with the squadron, and is now engaged under the orders of
Admiral Porter. An abstract of the parties and operations is given in Appendix No. 1. It will be seen that
the results obtained fall in with the regular working of the survey.

Survey of Roancke river, North Carolina—This survey, as well as others to be noticed presently, was
made at the special request of the flag officer of the North Atlantic blockading squadron, Admiral 8. P. Lee.
It includes the river and its shores to Ryan’s Thoroughfare, above Plymouth, North Carolina, and below to
its mouth in Albemarle sound.

Sub-Assistant R. E. Halter reported on the flag-ship at Hampton Roads on the 12th of November, 1863.
Under directions then received he applied to the senior naval officer at Newbern, and was assigned to quarters
on the gunboat Seymour. On the 23d a base live was measured above Plymouth, and triangulation made
in connexion with it. The work was then pushed on, subject ouly to interraptions caused by frequent
attacks from small parties of the rebel forces. Mr. Halter completed the triangulation and the topography by
the end of January. .

The Roanoke river below Ryan’s Thoroughfare was sounded by Sub-Assistant J. S. Bradford and his
aids, Messrs. H. M. De Wees and H. L. Marindin. Batchelor’s bay was included, and the water passages
known as Middle and Eastmost rivers. This work was done with a boat from the steamer Seymour, and
under many disadvantages, the vessel being often needed for picket duty and for delivering despatches. Mr.
Bradford completed soundings in this vicinity on the 10th of February. The statistics are thus stated in his
report:
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Miles run in sounding..... e e e e e e, 195
Angles measured . ...ttt i i e et ae e m i 839
Number of soundings - .o oo it it ettt 13,451

Topography of Roanoke islard, North Carolina.~—The survey of Roanoke island was in progress in the
spring of 1861, and would have been completed before the enguing sumrmer, but the instruments there in use
were scized and kept by persons acting under the State authorities. of North Carolina, as mentioned in my
report of that year.

While engaged in the vicinity this season Sub-Assistant Halter found means to complete the topography
of the south end of the island. 'The work is in detail, and, like all the field-work of the present season in this
gection, is conformable in character to the regular operations of the survey of the coast.

Survey of Croatan sound, North Carolina.—Sub-Assistant Halter took up this work on the 20th of
February, but its progress was much hindered by bad weather. Field-work, including the triangulation and
shore-line survey, was finally closed on the 26th of May. In the interval, the steamer Seymour was fre-
quently on naval duty, and part of the time was employed to watch the rebel movements in Roanoke river.
On such oceasions Sub-Assistant Halter continued on service with the vessel. While in the vicinity Mr.
Halter took the opportunity to visit the site of the primary base line on Bodie’s island.  The marks at the
ends of the line were found readily, as were also several of the adjacent stations used in the main triangulation
of the coast of North Carolina. The following summary comprises the statisties of field-work on Roanoke
river and Croatan sound:

Signals erected. . ..o i i e e 73
Stations oceupied. . ..o iit i i e i e 48
Angles measured .. .. .. i i e i et iiie e 176
Number of observations . . o v e e et it ettt c e irecananarenaeranaeanananns 373
Shore-line surveyed, (miles). .. .. oo i 51

During the summer and autumn Sub-Azsistant Halter was on duty with the party of the superintendent
in Section II.

Admiral Lee has expressed in written communications a high sense of the value of the services rendered
by the parties attached to his squadron. By direction of the flag-ofticer the obstructions placed by the
enemy in Oroatan sound at the outset of the war were examined in February by Sub-Assistant Bradford.
At several intervals, permitted by the exigencies of the naval service in the succeeding months elosing with
May, the hydrography of the sound was developed and its channel marked by buoys from Roanoke marshes
to Croatan light, the soundings being extended as far up as Pork Point. This was a work of much necessity,
vessels of the squadron having frequently grounded in going through the sound. Both lines of obstructions
put down by the enemy have been carefully marked on the chart. The statistics of the work are as follows:

Miles run in sounding..... et eaeetaae . 208
Angles i i i i e et taae e 1, 486
Number of soundings.....c...oa ool ceaeen et eetaeeaeiia e 23, 664

The difficulties that multiplied in the way by the frequent withdrawal of the steamer for naval service
were in part relieved by the interest taken in the work by Mr. Newton Eggleston, acting second assistant
engineer of the Seymour, and by Mr. George Doten, purser’s steward. DBoth served as recorders in the
hydrographic party whenever their regular duties would permit.

After leaving this section, Sub-Assistant Bradford continued on active duty in Section III on the flag-
ship of Admiral Lee, but returned in September with a vessel specially assigned for use in prosceuting
hydrography. His subsequent work will be mentioned presently. The vessels detailed to attack the rebel
ram Albemarle were piloted through Croatan sound by the hydrographic party in the Seymour.

Triangulation of Neuse river, North Carolina—A party organized under the charge of Assistant G. A.
Fairfield for continuing the preliminary survey of the Neuse river was at New Bern on the 4th of December
last, fully prepared for resuming work. At that time a large band of guerillas was making incursions along
the lower part of the river, rendering it unsafe to use the schooner James Hall, which was to serve for
transportation. The convoy of a gunboat was promptly tendered by the scmior naval officer, Commander
Davenport, but the early opening of the military campaign by the rebel forces in the vicinity of New Bern
made it frequently necessary to withdraw the protecting vessel for naval service. After repeated attempts
the work was resumed on the 25th of February, when hostile movements in the waters of North Carolina
called for full activity in the naval squadron and for vigilance in those baving the care of transport and

4cs
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other vessels, Under these circumstances Assistant Fairfield worked several days at a new station in the
triangulation of the Neuse river, and then assisted with his vessel in meeting a ¢all made by Admiral‘Lee for
a resurvey of Hatteras inlet. He was aided in this section by Mr. Horace Anderson. The party and vessel
were employed during the summer in Section I. o

Hydrograply of Newse river. North Carolina.—Thiz work was commenced on the 1st of January by the
party of Acting Assistant Alexander Strausz, and arrangements were made at the same time for running the
ghore line of the river below New Bern. Good progress during the month Liad extended the soundings as far
down as the lower blockade. New Bern was attacked by the enemy on the 1st of February. The work was
at once discontinued. Mr. Strausz, with his aids, Messrs. H. G. Ogden and Gershom Bradford, tendered
themselves for naval duty on board of the gunboat Commodore Hull, as aids to perform watch duty, and
the offer was accepted. Mr. Strausz, knowing the channel, set three buoys for leading up or down the river,
and piloted one of the army transports by the nearest route of communication between Fort Anderson and
Fort Chaze. At the request of General Peck he also made a reconnaissance of Batchelor’s ereck with armed :
boats detailed for that service by Commander Davenport. Defensive operations in the vicinity of New Bern 3
occupied the party until the 1st of March. o

Resurvey of Hatteras inlet, North Carolina.—This work was done at the request of Admiral Lee. No
other vessel being then available, Mr. Strausz used the surveying schooner James Hall, belonging to the
party of Assistant IPairfield. The month of March was occupied in running soundings to determine the
hydrographic changes and in tracing the shore-lines of the inlet. Buoys were then set to mark the new
channel—three in the swash and a first-class can-buoy in Pamplico sound. The swash buoys being carried
away by heavy gales in April, were replaced after a careful re-examination of the channel.

Of the changes observed at Hatteras Mr. Strausz rcmarks: ¢ The channel now used over the swash is
entirely different from that shown on the chart of 1861. The new one has opened since December, 1863.
The depth of water over the new swash at mean low tide is a little over seven feet—the mean rise and fall
being one foot and two-tenths.”

The following is a summary of statistics taken from the reports of Mr. Strausz :

Miles Tun in sOMDAINGZ . v vt it it i e e c it 91
Angles. i e it et icmee i 808
Number of soundings. .. .o L i (i i e i 6, 040
Tidal stations ocenpied. - . ... .. Lo 3
Shore-line traced, (miles) . ... Lo 40

Mr. Strausz remained in service in the waters of North Carolina until the end of May, and was subse-
quenily employed in Sections I and II. Mr. Ogden, of his party, has since been on duty in Section II, and
Mr. Bradford in Section V.

Hatteras inlet was re-examined in the latter part of September by Acting Assistant Edward Cordell.
The changes then observed required a removal of the buoys. The channel to the westward of the Middle
Ground was found to be filled up, and the west breakers extended across it nearly to the buoy which marks
the castern extremity of the Middle Gronnd. The main channel had deepened to eighteen feet at low water,
(spring tide,) with lines of continuous breakers on either side of it. The changes reported by Mr. Cordell
were illustrated by a sketch of soundings. These appear in the new edition of the preliminary chart of
Hatteras inlet which was issued from the office in Qctober.

Resurvey of Beaufort Harbor entrance, North Carolina.—For this service Acting Assistant Edward
Cordell reported to Admiral Lee at Fortress Monroe on the 25th of March, and was assigned to duty under
the immediate orders of Captain Dove at Beaufort, North Carolina, on the 30th. A small vessel belonging
to the blockading squadron being assigned for the use of the hydrographic party, Mr. Cordell at once com-
menced a resurvey of the bar and of the channel leading into the harbor. ¢ The principal changes in the
channel oceur at black buoy No. 3. In 1862 it was placed in twenty feet of water to mark the point of the
southwest breakers. Since then the breakers have extended westward about a hundred yards beyond the
first position of the buoy, and but eight feet of water was found at its position. It was removed into sixteen
feet water.”” Other changes of depth are stated in Mr. Cordell’s report. (Appendix No. 6.)

Messrs. A. M. Wetherill, Jas, W. Brown, and Franklin Platt aided in this resurvey. The work was
completed on the 2d of May, and a new edition of the chart furnished from the office, with revised sailing
directions for the use of the blockading squadron.

The statistics of the resarvey at Beaufort entrance are as follows:
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Miles run in sounding . . o .o iiiiaeeeaioa.. 137
Angles observed ... - .. Lo i 2,037
Number of soundings. .. .. . o i 11,959

The buoys were re-set so as to mark the line of best water as developed by the resurvey.

In the latter part of December the channel into Beaufort had been examined by Acting Assistant Alex-
ander Strausz. A report on its course, direction, and depth of water was, at the same time, forwarded to the
flag-officer, with tracings from the chart then made.

Hydrography of Core sound, North Carolina~—In connexion with the work mentioned under the last
head, Mr. Cordell during the summer sounded out the channel which leads from Bogue sound through the
straits into Corc sound, and extended the inside hydrography as far as Harbor island, including also the waters
of Beaufort harbor, North Carolina. This survey shiows that the channel of Core sound gives ounly five feet
at the shoal places. The channcl was marked by the party with three iron can buoys and one handred aud
thirty-five stakes. The particulars developed by the soundings are stated in the Appendix, (No. 7.)

Messrs. Wetherill and Platt served in the party as aids.

In addition to hydrographic service, Mr. Cordell, throughout the entire season, performed the duties of
acting light-house inspector, and reported regularly to the chairman of the board.

The results of the work in Core sound, which was completed by the 9th of September, are shown on
Sketch No. 24.

Hydrographic reconnaissance of the Cape Lookout shoals, North Carolina—The Cape Lookout shoals
were examined in August last by Lientenant Commander T'. S. Phelps, United States navy, Assistant Coast
Survey. Sketch No. 25 shows the results of this reconnaissance. Three shoals, probably parts of the game
ridge, were found, one extending S. by E. 1 E. from the south point of the constant breaker, three miles to
seaward, or ten and a half miles from the light-house. The bottom here is quite uneven, the depth on the
shoal lumps varying from about nine feet to eighteen feet. About a mile and a half to the southward and
eastward the soundings gave five and a half fathoms, and further still in the same direction, or SE. by 8. § 8.,
thirteen and a half miles from the light-house, five and a quarter fathoms were found. The examination
developed no indication of shoal ground at present outside of the last-named limit.

The report made by Licutenant Commander Phelps is given in the Appendix, (No. 5.)

The statistics arc thus reported :

Angles determined . ... v a e e 45
Miles run In 8ounding « .o e e ov it i et ae e e e 166
Number of soundings .. .o voen i i i 1,665

The steamer Corwin and party of Lieutenant Commander Phelps were subsequently employed in the
vicinity of Portland entrance, as was stated under the head of Section L.

Hydrograply of Bogue sound, North Carolina—This work was commenced in August, under the orders
of Admiral Lee, by Sub-Assistant Bradford, who had served on his staff duriug the summer. The steamer
Nansemond, then awaiting the completion of a new boiler, was assigned for temporary service in the hydro-
graphy, but her dranght made it impracticable to take that vessel higher up than Carolina eity. Good progress
was made, however, with the prospect of early completion, but not before the steamer was called to Baltimore
to receive the boiler. By direction of the Admiral, Mr. Bradford went in the vessel to expedite the repairs of
the steamer Seymour, which had been in general use for hydrographic purposes iu this section. Mr. H. M.
De Wees joined the party as aid at Hampton Roads, and accompanied Mr. Bradford to Beaufort, North
Carolina, where he arrived on the 27th of September. The succeeding fortnight was employed in preparing
charts for the use of the naval forees in the projected attack on Wilmington. In addition to the Coast Survey
data these contain all the information gained by reconnaissance in refercnce to the number and strength of
the enemy’s works, and views of the coast, and of the defences taken from different points of observation.
The new charts were delivered to Admiral Lee just previous to the transfer of the command of the North
Atlantic squadron to Admiral Porter. At the request of the last-named officer Sub-Assistant Bradford joined
bis flag-ship, and is now on duty with the squadron. He reports the following statistics of the partial survey
of Bogue sound, which work he expects to complete hereafter:

Angles measured . . ... iii i c e B 918
Number of soundings. .. oo .. ..t it e iia e 10, 049
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SECTION V.

FROM CAPE FEAR TO ST. MARY'S RIVER, INCLUDING PART OF THE COAST OF NORTH CAROLINA
AND THLE COAST OI' SOUTII CAROLINA AND GLORGIA.

The parties on the coast of South Carolina and Georgia, while prosecuting the regular work of the survey,
when practicable, also rendered incidental service in piloting vessels of the South Atlantic blockading squadron.
Besides the surveys made at the request of Admiral Dahlgren, the parties were kept in readiness for recon-
naissances in co-operation with the forces of Major (General Foster. A summary given in Appendix No. 1
ghows the number of parties and the localities of work. In this chapter the operations will be, as usual,
referred to under separate heads.

Resurvey of Charleston bar, South Carolina.—Assistant W. S. Edwards reached Port Royal with the
schooner Bailey, on the 7th of October, 1863, and, under the orders of Admiral Dallgren, a few days after
commenced the resurvey of the bar at Charleston entrance. His soundings were made chiefly in what is
known as the “ Pumpkin Hill channel.””  The results gave a depth of twelve and a half feet at mean low
water, the course in being due west, (magnetic.) Buoys were set at once by the light-house inspector con-
formable to the soundings. Mr. Edwards replaced the outer swash channel buoy to guide the blockading
vessels, and also determined the positions of some of the buoys and obstructions in Charleston inver harbor.
His party was cmployed until the 1st of February, when Assistant C. O. Boutelle took charge of the work,
Agsistant Edwards being then under orders for service on the western coast. He was aided at Charleston
bar by Messrs. F. H. Dietz and L. A. Sengteller.

The wequaintance of Mr. Edwards with localities in the vicinity of Charleston was made available in
verifying accounts brought by deserters from the rebel lines.

Assistant Boutelle, on arriving at the bar, made a careful study of the results given by the sound-
ings, and prepared sailing directions to meet the changes. He aleo reset the buoys to the best advantage.
Remarkable changes were noticed at the bar. A shoal exists now where the hulks were sunk in 1861, and on
either side of it a channel with eleven feet, the depth of that in which the obstructions were placed. The
Lawford channel has closed entirely, and in lien of it there is shoal ground having only four feet of water.

Shore-tine survey of Morris and Folly islands, South Carolina.—Sub-Assistant W, H. Dennis, with his
party, in the schooner Caswell, reached Port Royal on the 20ith of February. Preparations were then on foot
for an expedition from Jacksonville, Flerida. Mr. Dennis had taken up plane-table werk at Port Royal, and
wag about a week so engaged, when request was made by Major General Gillmore that he should assist with
the command of General Seymour in Florida. The Caswell sailed on the 28th. Mention will be made
presently of the occupation of the party in the lower section of the coast. Mr. Dennis returned to Port Royal
on the 23d of May, and made for Admiral Dahlgren a survey of the shore-line of Morris and Folly islands,
and of the inland passage between Light-house inlet and Folly river. The positions of batteries were also
determined and marked on maps.

The statistics of these surveys are thus given in the field report :

Shore-line surveyed .. .. .. . L iiceeiaaaa 173 miles. .
(10 T3 ee. 12 “
Marsh Hine - o ... e e e 54 o«
Area surveyed, (square 4111 L3 2

Major Genecral Foster ordered all conveniences needed by the party, and was furnished with copies of
the maps.

Topography of Bay Point and Land’s Enrd, (Port Royal, South Carclina.)—While at Port Royal, in
the latter part of May, Mr. Dennis made a survey, on a large scale, of Bay Point and Land’s End, embracing
the details within an area of about two square miles. Seven miles of shore-line were traced and marked.

This survey was made at the request of Admiral Dahlgren. The work had been commenced by Mr. W,
W. Harding, of the party of Assistant Boutelle, just previous to the arrival of Mr. Dennis.

Llydrography of Light-kouse inlet and Folly river, South Carolina—Sub-Assistant F. . Webber took”
charge of the schooner Bailey after the departure of Assistant Edwards, and, under the direction of Assistant
Boutelle, sounded out Light-house inlet from the bar inwards as far as the obstructions. He also completed
the sounding of Folly river, joining bhis work with that done in 1862. -

A chart contaiuing the results of these surveys has been issued from the office. The soundings were

completed in March.
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Sub- Assistant Webber continued in service at Port Royal until June, and then took up duty in Section I.
Mr. J. A. Guldin aided him in duty on the coast of South Carolina,

Service at Port Royal, South Carolina—Assistant Boutelle placed the buoys needed in Port Royal
harbor, and persoually supervised the raising of the back beacon on Hilton Head. The cutting necded for
bringing the beacons into view was marked out by his party.

On the 19th of March the steamer Vixen went up Beaufort river, and, taking the inland passage, con-
ducted the gunboat Hale through into St. Helena sound.  In May the party set two first-class buoys on the
bar at Port Royal to replace those which had been carried away by storms.

Mr. Boutelle subsequently accompanied the naval expedition up the South Ildisto river, the design of
which was to co-operate with a movement of the land forces.

A revised edition of the chart of Beaufort river, South Carolina, accompanies this report as Sketch No 26.

Hydrograply of the approaches to Wassaw sound, Georgia~—The part of this work remaining to be
done outside of the entrance was taken up by the party of Assistant Boutelle in September, and completed in
November. The hydrography now includes the northeastern approach to ‘the bar, and in that direction the
soundings made partly with the steamer Vixeg and partly with the steamer Bibb are connected with the survey
of Savaunah river entrance. During the temporary absence of Mr. Boutelle from the section the work was
conducted by Acting Master Platt, the executive officer of the steamer Bibb. In preliminary form the results
are shown on sketch No. 27. R

Tidal observations.—A self-registering tide-gauge was set up at the wharf at Bay Point, Port Royal
sound, by Assistant Boutélle, and observations were begun August 22. The position being, however, too
much exposed, ithe record was frequently interrupted, und the gauge will be removed to a more sheitered
ocality.

The observations made last year at the light-ship on Martin's Industry shoal with the pressure tide-gauge
have been compared in the office with those made simultancously on shore. The comparison was quite favor-
able. Twenty-eight high waters and twenty-nine low waters were observed at both places, and gave a
probable error of twelve minutes in the times and 0.2 foot in the heights for the difference of a single observa-
tion from the mcan.

SECTION VI.

FROM ST. MARY'S RIVER TO ST. JOSEPH'S BAY, INCLUDING THE EASTERN AND PART OF THE
WESTERN COAST OF FLORIDA, WITH THE FLORIDA REEFE AND KEYS.

The work of the season in this section was confined to the upper part of the eastern coast of Florida, and
principally to the St. John’s river. As in many other instances, the topography and hydrography executed,
though availing as work done in the regular progress of the survey, was of special interest at a juncture in
military and naval operations. Appendix No. 1 contains & summary of the work, which will be now referred
to in more detail.

Topography near Jucksonville, Florida —Sub Assistant Dennis reported to Brigadier General Sevmour,
at Jacksonville, early in March, and on the invitation of that officer joined his staff and went with the expe-
dition to Pilatka. There he surveyed all the ground held by the government forces, and assisted in laying
out the line of defences. The aid of the party, Mr. S. P. Holt, in the schooner Caswell, had been meanwhile
‘employed in extending the survey about Jacksonville. Mr. Dennis rejoined thmary on the 234 of March,
and continucd plane-table work until the 23d of May, when the area deemed important for defensive purposes
had been mapped. In connexion with this duty he made, at the request of General Birney, a reconnaissance
of the roads leading from Jacksonville to St. Augustine, to Picolata, and to Mayport Mills. After being
relieved from service in the St. John's river, the Caswell returned to Port Royal. as already stated.

Assistant Boutelle was furnished by this party with the results of a shore-line survey of the mouth of
the St. Jobn’s river. While engaged in the reconnaissance referred to, Sub-Assistant Dennis traced one
hundred and seventeen miles of road. The statistics of the detailed surveys are as follows:

Shore-line....oc.oo i iiinn o inenana, e cee e taceanaaann 73 miles.
Roads. ... ..., f e e e m e e e ma e eea e aaaec e aaan 444«
Creeks - . .o it i ettt 9

B T as) £ 1 1 ¢ < TP 134«
Area surveyed, (square miles) . .. ... ... ... ... ... e ieeaaaa 9%

The field sheets of this work have been inked, and are now at the office. Mr. Dennis returned with his
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party to New York on the 30th of June, and then took up plane-table duty in Section I, as mentioned under
that head.  His services in Florida have been fully acknowledged in 2 communieation from General Seymour.
Mr. Dennis, while mapping ground beyond the picket-lines at Pilatka, twice barely escaped capture, His
vessel, the schooner Caswell, was in tow behind the United States steamer Harriet A. Weed, when that
vessel was totally destroyed by the explosion of a rebel torpedo on the 9th of May, in St. John’s river.

Service with the direct tax commission in Florida—The request made at the close of last season by the
chairman, that the services of a topographer should be continued during the stay of the commissioners in
Florida, was met by the assignment of Mr. R, E. McMath in March. TUnder instructions given by the chair-
man at Fernandina, Mr. MecMath proceeded to St. Augustine, and there constructed a map of Nassau county,
showing the land sections, their numbers, subdivisions, contents, and other particulars, as developed by the
township p'ats of the Uunited States land surveys. Ile also made a tracing from the map of Duval county,
containing roads and other features additional to those in existence when the map was constructed. Through
Sub-Assistant Deunis this tracing was transmitted to Brigadier General Gordon, that officer being then in
command of the military forces at Jacksonville,

Before returning from this section, Mr. McMath compiled and sent to the office a sheet showing on a
reduced scale the four counties adjacent to the lower part of the 8t. John’s river. This with other material
was used for the issue of an improved map of the northern part of Florida, from the office in June.

The occupation of Mr. MeMath during summer and autumn has been referred to under the heads of
Section I and Section ITL

Hydrography of the St. John's river, Florida—The surveying steamer Vixen, with the party of Assistant
Boutelle, accompanied the naval and military expedition that went up the St. John’s river in February.
Acting Master Platt buoyed out a new channel for entering, which had opened to the southward of the old
channel.  Mr. Boutelle had previously marked the bar. e subsequently adjusted signal lanterns, go that
vessels might cross at the night tides. M. Platt took in the steamer Mahaska, and was followed by Mr.
Harding with the Idai Ching. The party then went to the assistance of the Ben Deford, army steamer, that
vessel having grounded, and piloted her inte the channcl.  On the way up to Jacksonville the channel was
marked by the party in the Vixen, and signals were at the same time erected for a new hydrographic survey,
to extend, if practicable, from the bar 1o a point five miles above the town. This resurvey was specially
requested by Admiral Dahlgren, as, owing to natural changes, vesscls belonging to the naval and transport
gervice had much difficulty in getting up to Jacksonville after crossing the bar. While sounding, Assistant
Boutelle went to the assistance of the Pawnee, and the service of hiz party in getting her afloat was duly
acknowledged by Captain Balch. The hydrography was pushed at intervals under many disadvantages, and
was finally concluded in May at Mayport Mills.

Mr. Boutelle gave personal attention to the placing of beacon-lights at the mouth of the St Johu’s river,
and for that and other service was in communication with the officers of the Light-house Board.

Messrs. W. W, Harding, A. R. Fauntleroy, L. L. Nicholson, and C. P. Dillaway served as aids in the
hydrographic party.

The Vizen was brought down the St. John’s river soon after the disaster which met the army boat H. A.
Weed. Acting Master Platt, of the purty of Assistant Boutelle, noticing slight ripples on the water, and
supposing them to be caused by torpedocs, was sent to examine the place. He succeeded in bringing up one
of six, and it was delivered to Admiral Dahlgren. The positions of the others were pointed out to the picket-
boats, and notified also to Captain Baleh, of the Pawnce.

Mugnctic obsereations at Key Wesi—These have been continued throughout the year in charge of Mr.
Samuel Walker. The original photographic traces of the three instruments and their hourly meusures arc
preserved in the archives for future discussion. The series of observations now extends over a period of four
years and a half. 1t is designed to include, in all, one-half of the eleven-year period in the secular variation.

SECTIONS VII, VIII, IX.

FROM ST. JOSEPH'S BAY, FLORIDA, WESTWARD TO THE RIO GRANDLE, INCLUDING PART OF THE
WESTERN COAST OF FLORIDA, AND THE COAST OF ALABAMA, MISSISSIPPI, LOUISIANA, AND
TEXAS.

Including some reconnaissance duty on the coast of Texas, 2ll the work to be described under this head
was in connexion with military or naval operations. Two parties were engaged for the army of the Ohio;
four for the army of the Cumberland; two for the Mississippi squadron and army of the Tennessee, and two
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served with the army of the Gulf. Appendix No. I shows in tabular form the character of the service in each
locality. The work of each party will be now described.

Topographical survey of the wicinity of Knozville, Tennessee —Major General Foster having requested
the detail of two officers of the Coast Survey for service with his command in East Tennessee, Sub- Assistant
Rockwell and Mr. R. H. Talecott were directed to report at Cincinnati in the latter part of November, 1863.
After a toilsome journcy by way of the Cumberland Gap, the party reached Knoxville with their instru-
ments on the 11th of December.  Next day, under the immediate orders of Captain O. M. Poe, then chief
engineer in the department of the Ohie, a plane-table survey was begun of all the grounds of approach
towards Knoxville. A base line of about fifteen hundred metres was measured, and signals were set up and
determined in position by means of the plane table. 'The area to be included lay on both sides of the Holston
river. Mr. Rockwell took the north side, and his sarvey was made to include the city of Knoxville and the
heavy fortifieations, with the contour of the ground which they commanded. Mr. Taleott surveyed the
gouthern approaches, which are more hilly, and quite thickly wooded. One peculiarity of the region nnder
notice is the numerous ¢ sink holes” through which the smaller strecams disappear suddenly, to the surprise
of the topographer.

The map of the survey around Knoxville comprises about thirteen square miles. The part assigned to
Mzr. Taleott being complete in the middle of February, he was detached by General Foster, and after turning
in his planc-table sheet at the office he retired from the service, with the cordial cstecm that had Leen won
by his abilities and genial disposition. Sub-Assistant Roekwell remained in the department of the Ohbio until
relieved from duty by Major General Schofield on the 2d of June.

Scveral copies of the map of the vicinity of Knoxville were made by Mr. Rockwell, and furnished to
commanders of different branches of the military service at that post.

Topographical survey of Strawberry Plains, Tennessee —Sub- Assistant, Rockwell was employed in April
and May with a plane-table survey of Strawberry Plains. When the field-work was complete, the original
sheet was inked and sent to the office of the adjutant general, at Knoxville.

Topography of the vicinity of Nushville, Tennessee—When the headquarters of the military division
of the Mississippi were removed to Nashville, Sub-Assistants F. W. Dorr und J. W. Donn were directed to
make a topographical survey of its vieinity. Before taking up this work, Mr. Donn, under the oriers of
Major General Smith, examined the various branechbes that fall into the Cumberland river from the south
between Nashville and the South Fork. This was for the purpose of finding a nearer route than the one
which had been used for supplying the army at Knoxville. A detailed report of the reconnaissauce was
addressed to General Smith. At bhis return Sub-Assistant Doan took up the survey on the north side of
Nashville, Mr. Dorr at the same time being engaged in mapping the southern approaches and the environs of
the city, which gervice he commenced on the 3d of February. He was joined by Mr. Donn on the 22d, and
working jointly the survey was concluded by the 18th of March.

Sub- Assistant Dorr was during the summer engaged in topographical duty in Section I, and Mr, Donn
in connexion with the military forces near Petersburg, Va., as stated under the head of Section 111,

The following are statistics of the survey at Nashville :

Roads traced « e ev i v i it ti it i ime i iar et ra e st e 924 miles.
L83 3 e 504 ¢
River shore-line . . . oot et 20 ¢
Area surveyed, (square miles). .o« ooiaie ceae i 23

Topography of Chatianooga, Tennessee—Previous to the forward movement of the army from its base
at Chattauooga, the ground occupied by the defences and the country adjacent were surveyed and carefully
mapped by Sub-Assistant Dorr; Sub-Assistant Doun at the same time made a topographical survey of
Maccasin Point and of Raccoon mountain, the valley to the eastward of it, and the Lookout mountain and
valley. This work was completed at the end of December, and was undertaken at the request of the chief
engineer of the army of the Cumberland, General W, ¥. Smith. Assistant I'. C. F. West, on reporting to the
chief engineer, was attached to his staff, and entered on the discharge of duties with which he had become
familiar in previous campaigns with the same commander. He took part in the movement at Brown’s ferry,
examined the banks of the Tennessee river lower down, and by way of Kelly's Ferry gap extended his
reconnaissance through the mountains to Whiteside. The ground between the North Chickamauga and
Brown’s ferry was also examined, the object being to find routes for concealing from the enemy the intended
movement of troops and the use of pontoons. Captain West was present in the battles before Chattanooga
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in November, and acted on the staff of General Smith in the pursuit of the enemy to Ringgold. His subse-
quent connexion with the same command has been referred to under the head of Section 1II.
The plane-table sheets of the survey made by Messrs. Dorr and Donn comprise the following statisties :

Roads surveyed .. .. ... L.l 1693 miles.
Oreeks. . oo el 1033 «
Area of topography, (square miles) ... ... ... .. ... L. 443

About twenty-seven miles of the course of the Tennessee river are included on the two sheets. The
survey was commenced in the latter part of October, and was completed in the middle of January. All the
ground passed over by the two topographers is marked by contour lines on the map, indicating successive
elevations of twenty feet.

Sub-Assistant Fendall also reported at Chattanooga in October. Being then under orders for duty with
the Mississippi squadron, his stay was limited to the time sufficient to reconnoitre the country for a road across
Raecoon mountain, from Kelly’s ferry to Whiteside. After performing this service he proceeded to Vicks-
burg.

The journey of the parties assigned to service at Chattanooga was attended with unusual difficulties,
arising in part from the searcity of forage for the animals nsed in transportation, and partly from the almost
impassable condition of the roads between Stevenson and the ground occupied by the army.

Survey of Chickamauga battle-ground, Georgta—Sub-Assistant C. IL Buyd was detailed for field service
in December, to meet an application from General W. L. Elliott, chief of cavalry in the army of the Cumber-
land. On reaching Chattancoga he reported to Major General Thomas, and was at once attached to the
staff. In addition to the duties assigned at headquarters, Captain Boyd at the end of January commenced a
triangulation of the country south of Chattanooga, to include the battle-ground of Chickamanga. A base was
mensured, and points were determined in the usnal way by the theodolite at seventeen stations. A topo-
graphical survey being ordered by Major General Smith, chief engineer, that duty was taken up without
delay. Mr. Boyd’s plane-table sheet includes about fifty square miles, and takes in all the ground occupied
by the contending forces at the battle of Chickamauga. On another topographical sheet he traced the defen-
sive lines and works around Chattanooga, and drew range-marks for the chief of artillery.

These surveys and duties in the line of military service oceupied the time of Captain Boyd until the end
of July. He then reported to the office in Washington, and there deposited the notes of his field-work and
the plane-table sheets referred to.

Service with the Mississippi squadron—~The party of Assistant I'. I, Gerdes has now completed three
successive terms of service under the orders of Admiral Porter. That of the present season includes several
important surveys on the Mississippi, on the Ohio, and on Red river, which will be best described under
scparate heads.

After conferring personally with the flag-officer, in October, 1863, and leaving Sub-Assistant Clarence
Fendall in the section, Mr. Gerdes returned to New York. e joined the squadron at Mound City at the end
of January following, with two aids, Messrs. T. C. Bowie and J. B. Adamson. Sub-Assistant . F. Nes was
assigned to service with this party, but was compelled to return by serious illness contracted at Cairo.

Before taking up duty for the squadron, Mr. Fendall met the call of the ehief engineer of the army at
Chattanooga for topographical scrvice, and reported to the admiral on the 14th of November.

Of the surveys made during the scason terminating on the 1st of July, those on the Mississippi will be
first mentioned.

Reconnaissance between Rodney and Palmyra éend —The result of this reconnaissance is a map showing
on a large scale about fifty miles of the course of the Mississippi, ita main channels, shoals, bars, the single
plantations on its bauks, the distinction of woods and cultivated grounds, towns, hills, swamps, the landings,
roads leading into the interior east and west, the usual crossing-places, and many other features. In this work
the party of Assistant Gerdes was occupied four weeks during April and May. The map has been inked, and
is now at the office in Washington. Aun engraved reduction of it is given with this report. (Sketches Nos.
29 and 30.)

Topographical and kydrographic survey at Grand Gulf, Mississippi~For this sarvey Mr. Gerdes had
the use of the armed steamer Curlew, and force sufficient to resist the attacks of guerilla parties that would
otherwise have rendered it impracticable. The topographical sheet shows the rebel and national lines of for-
tification, the peaks and spurs of hills which mark the banks of the Mississippi at Grand Gulf, and all the
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natural and artificial features in the vicinity of the town. The entire bend of the river was carefully sounded
and permanent bench-marks were cstablished for future reference.  All the soundings tuken were redueed to
an approximate medium stage of the river, or about thirteen feet above the level of ordinary low water.  This
survey was commenced on the 15th of March, and completed on the 16th of April.  The party while at work
was frequently fired on by guerillas.

Survey at Vicksburg, Mississippi—Before the close of the preceding season Sub-Assistant Fendall had
nearly completed his survey of the approaches to Vicksburg., The supplementary work, then prevented by
illness, was resumed in November, 1S63. At the request of Admiral Porter a picket guard and transportation
were furnished by General McPherson, and with these facilities the survey was finished on the 4th of
December. More particular reference was made to this work in my report of last ycar. The map includes
not only the river defences, but also the rebel lines of fortification against General Grant’s approack, and the
topographieal features of the country ineluded within them.

Topography and y(?rogra}a?zy at Cairo and Mound City, 117inois.—This survey was commenced by
Mr. Fendall, in December, with a party in the small gunboat Alexandra. After the arrival of Assistant
Gerdes, in January, a triangulation was laid out to include the entire course of the Ohin river from Mound
City to Cairo, and points were occupied on the Kentucky shore; but several surveys being ordered soou after,
the work was suspended until the 29th of May. Mr. Fendall had then returned from the Red river, and Mr.
"Gerdes had completed work on the Missigsippl.  With the entire force of Lis party the survey of the Ohio was
pushed to eompletion before the end of June. The small steamer Tensas was used in making the goundings.
The map was constructed without delay, and a copy of it was furnished to Admiral Porter. It embraces
(see sketch No. 31) all the topographical details of about seven miles of both shores of the Ohio and the river
hydrography. Assistant Gerdes made also, at the request of the admiral, a special survey of the naval depot,
and subsequently a chart of the harbor and river frout at Mound City, and presented the results in the form
of maps on a large scale.

Topographical surrveys on Red river, Louisiana.~—Quarters being provided for him on the flag-ship
Black Hawk, of the Missizsippi squadron, Sub-Assistant Fendall went on board on the 20th of February, and
accompanied the expedition up the Red river. Dy direction of Admiral Porter he made a survey of Semmes-
port, on the Atchafalaya, and subsequently of the vieinity of Fort DeRussy. By the 4th of April he had
finished an extensive topographical survey of the country around Alexandria, La., including the course of the
Red river from the town as far up as the falls. Later he compiled for the usze of the squadron sketelies of the
route from Alexandria to Grand Ecore, taking the requisitec observations from a light-draught steamer. The
vessel was several times attacked by the enemy, and received numerous shots in her hull and upper works.

Mr. Fendall was again at the mouth of Red river on the 1st of May, and returned with the flag-ship to
Mound City. He reported at the office on the 29th of June.

Copies of all the surveys made by the party, working ecither jointly or separately, were furnished to
Admiral Porter. The personal risk inc.rred in prosccuting the work was congiderable.  While returning
from Grand Gulf the vessel of Assistan: Gerdes had to engage a rebel battery of twelve guns at a point near
Gaines’s Landing, on the Arkansas shore of the Mississippi. The vessel was strack nine times by solid shot
or shell, and several rifle balls passed through her cabin.

On taking leave of the squadron Assistant Gerdes and Sub-Assistant Fendall received wrlttrn testimo-
nials from the flag-officer expressing his satisfaction, and urging the return of the party in the fall for com-
pleting the reconnaissance of the Mississippi, on the plan adopted by Mr. Gerdes, between Roduney and
Viekshurg. The utility of this serviee, so long as guard vessels are needed on that river, is obvious, It will
be resumed by the party when preparations now under way are eompleted.

Surveys in Louisiana and Texas-—At the date of my last avnual report Assistant J. G. Oltmanns was
attached to the staff of Major General Franklin, and was proceeding with the 19th army corps in the Red
river campaign. Before leaving New Iberia he made a military map of its approaches to show also the
positions of the different corps, divisions, picket lines, &e. A survey of the same character was made at
Franklin in the laster part of December, and in the following month reconnaissances to Cote Blanche bay
over a district with which the previous operations of Mr. O]Lmauns on Coast Survey duty had made him
familiar. He accompanied the army to Alexandria in March, and, with an escort, advanced beyond that post
and found the picket lines of the ememy. At Natchitoches, where the army halted, he made a preliminary
survey of the approaches, and of the ground ovenpied.  Mr. Oltmanns served as aide-de-eamp in the encounter
with the enemy at Sabine Cross Road‘« in which the bridle was cul away from his hand by a shell ; d,ﬂ(.l n
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the batile at Pleagant Hill, which checked the rebel advance. He made a survey of the intrenched ground
at Grand Ecore, at thie junetion of Red river and Old river, and connected it with the survey of Natchitoches.
Ou the return of the army to Alexandria he was actively engaged in staff duty, and in making quick recon-
naigzances for verbal report. He accompanied the staff of Major General Franklin to New York in July,
the wound received by that officer at Sabine Crossroads having compelled him to leave the department.
Assistant Oltmanns was in continuous service with the army in Louisiana during twenty-one months. He
returned to the office iu August last, and in September joined the army in the Shenandoah valley, in Virginia.

Sub-Assistant Charles Hosmer reported to Major General Banks at New Orleans on the 22d of Octo-
ber, 1863. He was present for duty at Brazos Santiago in November, but was reealled to attend the army
detachment at Aransas Pass, where he determined the changes which had oceurred on that bar, and located
and marked on a map the position of the rebel defences. At Pass Cavallo the same kind of serviee was
rendered.  He traced also the changes in shore-line at the eastern end of Matagorda island, mapped the
Pelican islands, aud buoyed out the channel into McHenry bayou. At the request of Brigadier General
Grover Mr. Hosmer joined his staft at Irauklin, La., early in January, after recovering from illness contracted
in duty on the coast of Texas. In the course of the next two months a survey was made of the vicinity and
defences of Madisonville, in the erection of which Mr. Hosmer assisted. As in all similar casges, the map of
this survey was sent to the chief engineer, Major D. C. Houston. Mr. Hosmer then rcjoined the staff,
attended General Grover on a visit to Thibodeaux, and accompanied him to Alexandria in the movement
which was made up the Red river.  On the return of the army, a topographical sketeh of the vicinity of Mor-
ganza was made for Brigadier General Emory. Similar duty was performed at Iort Adams, Miss.,, Mr.
Hosmer having accompanied the army division to that post in June. Returning to Morganza in the latter
part of the month, he proceeded to New Orleans with General Grover, and, on his arrival, was relieved from
service in the department of the Gulf.

Sub-Assistant Hosmer, after reporting at the office, joined the party of Assistant Harrison, as stated
under the head of Section I. e has furnished to the office copies of all the surveys whick he made for
military wse in Louisians and Texas,

SECTION X.

FROM SAN DIEGO OR THE SOUTHERN BOUNDARY ON TIIE PACIFIC TO THE FORTY-SECOND PAR-
ALLEL, INCLUDING THE COAST OF CALIFORNIA.

The work on the western coast will be deseribed in the reverse geographical order, or from south to north,
contrary to the order obscrved in the preceding part of this report. Appendix No I shows the arrangement
of the parties, the persons employed, and their sites of work. The different surveys will here be referred to
in detail.

Coast triangulation north of Monterey bay, California—The party of Assistant W. E. Greenwell took
the field on the 1st of April at Monterey bay. After connecting the primary triangulation with Point Pinos
and Santa Cruz ztations, the coast triangulation was continued northward and westward to stations above
Point Afio Nuevo. The points used by the tobographical parties in tracing the coast line in former years
were included as far as practieable in this triangulation. Field-work was continued until the middle of October.

Sub-Assistant Julius Kincheloe was attached to the party, and effectively co-operated in its duties.

The following is a summary of the statistics :

Signals erected. . ooome .t e, 28
Stations occupied . .. ... ... iiliiLL. et eeeeaacaeeieaaaa e 26
Objects observed on. ... e 31
Number of observations . . .. ... e iaaaaa. 3, 668

The angles were measured with the theodolite No. 44.

Triangulation westward of Santa Barbara, California.—~The party of Assistant Greenwell were still in
the ficld when my last annual report was closed. About eight iniles of the coast triangulation, westward of
Santa Barbara, was added to the work previously reported, before the return of the schooner Humboldt to
San Francisco. .

The following are the statistics :

Signals erected. ..o oo i e i 10
Stations oceupied. . . oo e e aaa. 10
Angles measured .. vieet o e e i et e et 31

Number of observations........... e et it eaa et a e aaeaan 908
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Sub-Assistant Kincheloe assisted in this work. Ten volumes, containing the original records of the
triangulation about Santa Barbara, have been received from Assistant Greenwell daring the prasent season.

Triangulation of Suisur buy, Califvrnia.—The triangulation of Suisun bay was commenced on the 2Sth
of July by Assistant .J. 8. Lawson, with a party, in the brig Fauntleroy.

Almost the entire shore-line of the bay is bordered by marsh, off which are extenszive flats of very soft
mud. By taking advantage of high water the reconnaissance was successfully made, and points were deter-
mined for the use of the hydrographic party. Mr. Lawson erected ten signals, and by the 1st of September
had occupied two stations with the theodolite, and measured twenty-two angles by nine handred and fifty-two
observations. The triangnlation is yet in progress. A stretch of about nine miles will be included in the
triangulation work of the present season.

Mr. . B. Boutelle aided in the party of Assistant Lawson until the 1st of May, and was then transferred
to the hydrographic party of Assistant Edwards.

Hydrography of Half Moon bay, California.—This work was commenced by the party of Assistant A-
T. Rodgers on the 11th of September, 1863, and was completed on the 23d of the following mouth.

To the southward of the ordinary course to the anchorage under Point Miramontes Mr. Rodgers devel-
oped a dangerous ledge of rocks extending about half a mile in a dircction parallel to the eoast, and nearly
two miles off shore. The reef has an average depth of three and a half fathoms, but is much broken, and is
marked at its zouthern end by a rock with only four feet of water.

Of Half Moon Lay as a harbor Assistant Rodgers reports as follows : « The anchorage is not much to be
recommended exeept as an alternative, although the approaches to it are plain, and the watcr between the
reef and the beach bold, and shoaling gradually on either hand, so as to make it easy by the use of the lead
to reach the anchorage without rizk. There ig no shelter except from northwest winds, and with these a heavy
sea rolls over the reef and reaches the anchorage.” * * * « The holding grownd is bad, being
apparently of sandstone formation without deposit, or, if any, so slight as to be uscless in holding an anchor.”

For determining the positions of signuls to be used in the hydrographic work Mr. Rodgers made a sup-
plementary triangulation. His party erected nine signals. From the stations marked by them thirty-four
angles were measurcd by six hundred and ninety observations. The statisties of the hydrography which is
comprised on three sheets are thus reported :

Miles run in sounding . . ..o ei i it i e e 428
Angles measured . ... . ice i it et ettt e 2, 000
Number of observations. .o ..cvveuvnunnn- e nemme e s e 15, 327
Area sounded, (square miles) ..o oo iiaiiii i 54%

Assistant Rodgers highly commends the services rendered by his aid, Mr. Alex. Chase.

The original sheets of the hydrographic survey of Half Moon bay were inked in the course of the season,
and are now on file in the office. Assistant Rodgers remarks in closing bhis report: « Half Moon bay is the
shipping point for a large and fertile farming country, some five thousand tons of produce being freighted
thence to San Francisco every season. An unbroken view of fields of wheat, oats, barley, and potatoes, which
are the staples, and which grow with luxuriance, attests the fertility of the soil. It is enitivated to the very
edge of the bluffs which overhang the coast for a distance of tweunty-five wmiles north and south of the anchorage.”

Resurvey near Mare island navy yard.—At the request of the commandant the channel of Mare Island
strait, oppesite to the navy yard, was resurveyed in March by Assistant Rodgers, with a view to determine
the extent of changes that might have oceurred, and to facilitate the operations necessary in dredging. In
making the requisite soundings two hundred and forty-nine positions were determined, and nearly five thousand
casts were made with the lead. The hydrography included the entire breadth of the strait from the northwest
end of the island down to the junction of Mare island and Karquines straits,

Assistant Lawson, being then in the vicinity of Mare island, co-operated in this survey, as did also
Assistant Edwards, who arrived in the section before the sonndings were completed.

Assistant Rodgers was called upon in November to make a hydrographic survey aronnd the ship Aquila,
that vessel having sunk at San Francisco with a valuable freight. This was prompily doue, and the rvesults,
showing the best mode of proceeding in order to save the plates of the menitor Camanche, were furnished to
the naval authorities.

Hydrography—On the 1st of March Assistant W. 8. Edwards was assigned to duty on the western
coast, with instructions to take charge of the schooner Marcy, and to succecd Assistant Rodgers in the direc-
tion of the hydrographic work. He proceeded at once to San Francisco, and prosccuted some supplementary
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duty in Mare Island strait, in order to furnish reliable data for dredging operations contemplated at and near

the wharves of the navy yard. Tracings from the sheet of soundings were furnished in Juue to Commander

Selfridge, United-States navy, commandant of the yard.

Early in Angust Mr. Edwards set up signals, and commenced the hydrography of Suisun bay, following
the preliminary survey which was begun at the same time by Assistant Lawson.  Soundings were continned
during a fortnight, but were suspended to meet the request of Commandant Selfridge for information concerning
the mud flat between San Pablo Point and Pinole Point, in 8an Pablo bay, where the United States storeship
Farallones was ashore.  The flat was examined by Assistant Edwards, and a comparative chart showing his
soundings and those made by Commander Alden in 1854 was furnished to the commandant.

On the 4th of September the party in the Marcy took up the off-shore hydrography between I’oint Picdra
and Point Afic Nuevo, and at the date of the last report by Assistant Edwards was still engaged in its
prosecution.

The hydrography of Suisun bay will be resumed and completed if practicable during the winter.

Mr. C. B. Boutelle joined the party as aid on the Ist of May.

New editions of the reconnaissance charts of the western coast are given with this report, (Sketehes
Nos. 82, 33, and 34,) and a general chart of the coast between Point Pinos and Bodega Head, as Sketeh No. 35.

Tidal observations—The self-registering tide-ganges at San Diego and San Francisco were kept at work
successfully by Messrs. A, Cassidy and H. E. Ublrlandt, under the general supervision of Captain G. H.
Elliot, of the corps of enginecers.

Mr. Uhrlandt has algo read off, as herctofore, all the records of the self-registering tide-gauges of the
western coast.

SECTION XTI.

FROM THE FORTY-SECOND PARALLEL TO THE NORTHWESTERN BOUNDARY OF THE UNITED STATES,
INCLUDING THE COAST OF THE STATE OF ORLEGON AND THE COAST OF WASHINGTON TER-
RITORY.

The party usually assigned to duty in this seetion having completed the survey to be noticed under the
following head, took up service in Section X, Its labors there have been referred to in the preceding chapter.

Triangulation and shore line survey of Koos bay, Oregon.—The survey of Koos bay was in progress
when my report of lust year was closed. In addition to the work then reported, Assistant J. S. Lawson
occupied seven stations, and measured ninety-three angles by two thousand five hundred and twenty-six
observations with the ten-inch Gambey theodolite No. 20. A preliminary topographical smvey made at the
same time comprises forty-onc miles of shore-line, and nineteen miles of outline of marsh.

The following is an extract from the concluding report of Assistant Lawson :

“ ¥rom North Bend to the head of Koos bay there are but two narrow channels. The main one and
the only one available for vessels of any draught is quite close to the western shore, and leads into the slough on
which the coal mines are situated. The other lies on the eastern side and is narrow. In some places it
approaches near to the shore, and in others winds through the flats, which are bare at low water, and embrace
nearly all of this part of the bay. This channel is used only by boats. It leads directly into Koos river,
which empties into the southeast end of the bay. Aecross the head of the bay there is a third channel con-
necting the two just deseribed, but it is of no importance. Near the mouth of the river there are several snags
that narrow the channel, and give it an irregular course.”

« Along the line of low water in each of these channels small signals were placed from one hundred to
three hundred metres apart. These, in running the shore-line of the bay, were determined in position by the
plane table. The same was done in other parts of the bay where the flats extended any considerable distunce
from the shore, as off Pony Point.”

Aassistaut Lawson completed at San Francisco the office work connected with the triangulation of Koos
bay, and forwarded the sheet containing the shore-line survey., His subscquent work has already been
referred to.

Tidal observations.—The station at Astoria, Oregon, has remained in charge of Mr. L. Wilson, under
the general supervisinn of Captain G. H. Elliot, United States engineers. The very complete meteorological
record kept by Mr. Wilson deserves special mention.
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COAST SURVEY OFFICE.

The office in Washington has remained under the supervision of J. I2. IT/gard, esq., the assistant in
charge. Professor F. . P. Barrard acted as general assistant until the 1st of Juue, and then acecpted the
presidency of Columbia College.  Full demils are given in the report of the assistant in charge (Appendix
No.10)in regard to occupation in cach division of the office. A short abstract of that report is here appended,

Hydrographic division~The duties of this section of the work, including the care and outtiv of vessels
for the use of field parties, have been directed, as herctofore, by Caplain C. P. Putterson. The general veeu-
pation consists of the verification of original hydrographic sheets, the preparation of sailing directions, the
revision of published charts when new material is received, and the ordinury routine required for keeping
Lhydrographic publications up with the Iatest information.

Two draughtsmen, Messrs. Arthur Balback and Louis Karcher, have been attached to this division, the
last named until the eud of September, when he retired from the office.

Tidal division—In this branch of the office tidal notes are adjusted for each of the hydrographic charts
as they pass into the engraving division. Assistant L. F. Pourtalcs, in charge of the tidal division, attends
also 1o the arrangements needful for keeping up observations at the permanent tidal stations on the coast. A
report on the records received during the year is given in Appendix No. 10,

Mr. P. H. Doregan was on duty in the division until the Ist of April, when he was replaced by B
John Downes. The ordinary reductions and copying from the tidal registers have been done by M. T/omas
and I'. k. Pendleton.

Computing division—The report of dssistant Charles A. Schott, who retains the charge of this division,
(Appendix No. 10,) states the occupation of each of the computers. Mr. James Mawn resigned his place in
the division on the 1st of August. M. R. 8. deery, formerly attached to the tidal division, has served as
computer during the year, as have also Assistant T. W. Werner, Mr. E. Nulty, and Dr. Gottlich Rumpf.
The clerical duties of the division have been performed by Msr. E. Courtenay, and R. Freeman has made
transeripts of miscellaneous computations.

The report of Mr. Scott gives details in regard to several interesting subjects referred to him in the
course of the year, and which were exclusive of the direction of work in the eomputing division.

Drawing diristion—~TUnder the direction of Assistant J. E. Hilgard the distribution of work in this
branch of the office has been made by Mr. V. T. Bright. Of the draughstmen employed, Assistant M. J.
McCliry, Mr. E. Hergesheimer, and J. W. Maedel, (the last named until December, 1863,) were engaged in
preparing photographed reductions for the map engravers, My. L. D. Williams in miscellaneous work until
the end of November, 1863, when he resigned.  Mr. A. Lindenkoh! bas been chiefly employed in the com-
pilation of military maps, and Mr. H. Lindenkok! in making proj-ctions when not engaged for the lithographie
division. MMr. F. Fairfax has been employed in ordinary reduncetions from plane-table sheets, and Messrs. E.
Willenbucher and W. B. McAlurtrie principally in plotting hydvographic wok.  Messrs. B. Hoore, V.
Fairfuz, J. H Logan, and D. Kuch have madce the tracings called for during the year, the last named until
October, when be was replaced by Mr. H. (Custer.

The details of work done by each of the draughtsmen are stated in the Appendix No. 10.

Engraving division—The force in the engraving division has been directed, as herctofore by M. Edward
Wharton. 'The topographical engraving has been executed by Messrs. A. Rolle, J. Enthofler, A. Sengtellcr,
W. Phillips, H. C. Evans. H. 8. Barnard, A. M. Maedel, R. F. Bartic, and W. 4. Thompson ; DMessrs. J.
Runight, E. A. Madel, and W. H. Davis have been employed in lettering, and Messrs. J. C. Kondrup, 4.
Petersen, F. W. Beuner, E. H. Sipe, and J. G. Thompsor in miscellaneous cngravings.  The use of punches
for soundings in licu of cut figures has been continned by Mr. A. Buckie. The clerieal service required in
the division was performed at suceessive periods of the year by Mr. G. J. Pinckard, Mr. I. C. Saxton, and
Mr. George C. Scharffer, jr.  Appendix No. 10 contains a synopsis of the work done by each engraver.

Photograph and electrotype division—A summary of the work done in this part of the office is given in
the report of Mr. George Mathiot. (Appendix No. 10.) In several instances during the year the facility
afforded by the photographic process has availed for the speedy issuc of maps, whickh could not have beea
otherwise produced in the tiwe allotted for their issue.

Lithegraphing division—Until June the operations in this scction of the office were directed by
Professor F. A. P. Barnard, who also had charge of the map printing. The work in both branches has
since been under the supervision of Mr. W. W. Cooper, whose report will be found appended to that of the
assistant in charge of the office, in Appendix No. 10. '



38 - REPORT OF THE SUPERINTENDENT OF THE U. S. COAST SURVEY.

Mr. C. G. Krebs has been employed during the year as lithographie engraver, and Bessrs. Archibald,
Brawn and James Rull as printers. The drawings required in the division were made by Mr. A. Lin-
denkoll, assisted by Mr. H. Linderfohl. Mr. E. Molitor, temporarily attached to the drawing division, aided
also in Lithographing.

Map printing —An aggregate of gixty-five thousand eight hundred and niucty-seven copies of maps and
charts have been printed during the year. Of this number two-thirds were hydrographic charts, printed in
part from the eopper plates, and partly by the transfer process. The copper-plate press has been worked as
herctofore by BMr. Jokn Rutherdale. More than twenty-two thousand copies of military maps and sketches
were printed in the course of the present year. The series of lithographic maps now comprise nearly the
entire arca of the “rebellious States that lie east of the Mississippi. The lithographic presses on which the
maps are printed have been worked by Messrs. Brown and Rukl.

Distrebution of maps and annual reports—Of the maps and charts printed during the year, fifty-three
thousand seven hundred copies have been distributed to the navy, to captains and pilots employed in the
transport gerviee, to military officers, sale agents, and civilians. OFf that aggregate thirty-six thousand six
hundred and ninety-seven copics were hydrographice charts. A summary of the distribution by Mr. M. T.
Jolinstone, who remains in charge of the map-room, is given in the Appendix No. 10, together with a state-
ment in reference to the distribution of copies of the annual reports.

Of the number of sheets of military maps printed during the year, seventeen thousand copies werc issucd
from the ofice.  The record of this distribution is kept by Mr. 7. E. King.

To Sumuecl Hein, esq., the disbursing officer of the Coast Survey, and to Captain C. P. Patterson,
hydrographic inspector, my special acknowledgments are due for constant interest in the work, and for their
effective co-ope:ation.

My principal clerk, TV. TV, Cooper, esq., hag acceptahly performed bis usual office duties in addition to
those already mentioned, and Mr. J. T. Hoover the clerical service with the superintendent in the field.

Respectfully submitted by
A. D. BACHE,
Superintendent United States Coast Survey.
Hon. WiLLIAM P. I'ESSENDEN,
Secretary of the Treasury
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APPENDIX No. 1

Distribution of the parties of the Coast Survey wpon the coasts of the United States during the surveying

Limits of sections.

season ¢f 1863-"64.

T

|
| Parties.

Secriox I.

From Passamaquod-

dy bay to Point
Judith, including
the coast of Maine,
New Hampshire,
Massachusetts,and

Rhode Island.

No.

~3

10

11

Qperations. Persons conducting opera-
tions,
Triangulation . ... o GoAL Tairfich], assistant: 11,
| Anderson, aid
Triangulation ..... 8. C. McCorkle, assistant__._|
! .
: Topography . ...... i W. H. Dennis, sub-assistant ;
¢ 8. P. Holt, aid,
Topography . ...... " F. W. Dorr, sub-assistant;
i Frank Granger, aid.
?;
Topography . ...... Charles Fergusoun, sub-assist-
ant.
1 - .
Topography . ...... P. C. T". West, assistant.....
Topoegraphy .......| R. E. McMath.... ... ... _..
Topography . ......
Topography . ...... R. M. Bache, assistant...._..
Topography . ...... A. W. Longfellow, assistant. .|
1
Topography ....... | A. M. Harrison, assistant;
POBTAPRY 5 Chas. Hosmer, sub-assist-
i cant.

|

|
|

. Trinngulation of Tnion River bay com-

pleted. and connected with that of Great
Blue Hill bay., (See also Scetion 1V.,)

Triangnlation of Penohseot river extend-
cd from North Bucksport upwards, to
Buangor.

Preiiminary survey of the eastern and
north shore of Deer islund (Passama-
quoddy bay)and of the ledges between it
and White Horse island. (See also
Sections V and VL)

Rhore-line surver of Manhegan and other
islands at the southwestern entrance of
Penobscot bay,  (Bee ulso See. VILIL)

Piane-table survey from the Narrows
southward, completing the topography
of St George's river, Me. (8Bee also
Section 111.)

Topographical survey of the eastern side
of the Sheepscot viver, Me., frow Ebene-
eook harbor southward to Cape Newag-
gen, and eustward to include Booth bay
harbor and the coast between Spruce
Point and Squivrel island., (See also
Sections IT1 and VIIIL)

Detailed plane-table survey of the eastern
side of the Sheepscor river, Me., com-
pleted below Wiscasset, and survey of
part of Westport island. (See also Sec-
tious I11 and VL)

I. Hull Adams, assistant ....] Topography nearly completed on the

shores of water passages between the
Sheepscot and Kennebee rivers, Me.

Detailed survey continued on the south
shore of the Androscoggin between the
Kennebec river and Brunswick, Me.

Interior details filled in, completing the
pianc-tuble survey of Great Jebeig,
Cousin’s, Littlejohn’s, and other isl-
- ands, and the Cumberland shore of
Casco bay; shore-line of the Gurnet
traced, between Oir’s and Great island.

Detailed plane-table survey including the
shores of Wurren, Barrington, and
Kickem#tit river and Bristol neck, with
the shores of Bristol harbor and Mt.
Hope bay. (See also Sections VIIL
tmdl I1X.) .



proaches and harbor. (See also Sec
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T
Limits of sections. ‘ Parties. | Operatious. ‘ Persons conducting opera~ ‘ Localities of operations.

| i i tions.

i | i

Fe o | .

Secriox I— I No. 12 | Hydrography.-.... } F. P. Webber, sub-assistant; | 8. George’s viver, Me., sounded, from
Continued. : | | C. P. Dillaway, Franklin Thomaston southward to the entrance,

i | Platt, jr., Cleveland Abbe, | and junction made with inshore by-

| 1 and M. M. Defrees, aids. " drography of the coust of Maine. (See

| i ! also Section V.)

: \' . f S

: 13 | Hydrography...... | Alexander Strausz, acting as- | Soundings in Quehog bay, Me., completed

N i sistant; C. 8. Hein, Lo A, . from Lovell’s cove southward to Bai-

i I Sengteller, aids. 1 lex’s island and eastward to Small Point

| | b peninsula. (See also Seerion TV.)

i H I

! i H . , . i . .

j | Hydregrvaphy..... | Licut. Comdr. . Phelps, | Extension of the hydrography southward

i i UL SN, assistant. I and castward from Portland entrance,

: ‘ and  development of  White Tlead

| | ground, off Cape Elizabeth. (See also

| i Seetions 1T and 1V.)

i . . i . : i B o

I 15 | Physicul survey ... Henry Mitchell, assistant....| Compilation of data derived from the

} | special survey of Boston harbor, for

) the United States commissioners. Hy-

i drographic examination in New Bed-

| i ford harbor, Mass.; and for aids to navi-

| gation in Penobsceot and Passamuquod-

‘i I dy bays.

I

| . . - . ! . . B .

| 16 | Magnetic and tidal | Edward Goodfellow, assist- | Tidal and magnetic ohservations continu-

| observations. ant, (part of season:) A, T. | ed at Eastport, Me., until August.

i Mosman, sub-assist’t, (part | (Sec also Bections 11 and 111.)

; of scason.) i

|
17 | Magnetic and tidal | H. W. Richardson.._ . .._._. i Observations at Portland with tide-gauge
observations, { ‘ and magnelic instruments transterred

; » o from LEastport.

| i

| 13 | Tidal observations..} T.E. Ready................1 Self-registering observations eontinued at

| i the Charlestown navy yuard, Mass.

SecrTioN I1. | I
‘ |
From Point Judith | 1 | Geodetic and mag- | A. D, Bache, snperintendent; | Wooster Mountain, near Danbury, Conn.,
¢ & e pen i " Al p !
to Cape Henlopen, netic ovbiseryu- G W, Dean, assistant; R. oceupied, and additional observations
including the coast | tions. E. Hualter, sub-assistant; made at Bald HiH, Conn., for conuect-
of  Connecticut, | F. W, Perkins, J. J. Gil- ing the Epping base in Section I with
New York, New [ bert, aids. | the base on Fire islind. Magnctic de-
Jersey, Dennsyl- | clination, dip and intensity determined
vunla, and part of | at Wooster Mountain,  (See also Sec-
Delaware. I tions 111 and IV.)
1 2 | Triangulation ..... Edmund Blunt, assistant; J. | Triangulation connecting the primary
A. Bullivan, sub-assistant; work in this Section with the triangu
A, T, Mosman, sub-ussist- fation of Hudson river,
ant, (part of season.)

; 3 | Triangulation ..... Jobm Farley, assistant....... [ Triangulation of the coast of New Jersey
extended from Manasguan inlet south-
ward to Tom’s river, including the
shores of Barnegat bay.

i
; 4 | Topography....... tL. L. Whiting, assistant; (. | Detailed topography of Hudson river ex-
| Rockwell,  sub-assistant, | tended from Nyack and Biug Sing
(part of season;) H. G, northward to Haverstraw and Croton
| Ogden, aid. village. (See also Scctions IIT and
} VIIL.)
5 | Topography....... C. M. Bache, assistant; T. ! Supplementary plane-table survey of the

i | . C. Bowie, sub-assistunt. highlands of Navesink, N. J. (Sec

j j alse Sections 11 and VIIL.)

G i Topography -..-... | H. W. Bache, in charge; H. ' Plane-table survey of Absecom inlet, N.

| G Ogden, aid. J., including Atlantic City and Drigan-

i tine beach.  (Sec also Sections 111 and

1 7 | Hydrography...... Lient. Comdr, T. 8. Thelps, ; Hydrography of Absecom inlet, the ap

U. 8. N., assistant. \

tions T and IV.)
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Limits of sections.

Parties.

Operations.

Persons conducting opera-
tions.

T.ocalities of operations.

SECTION 11—
Continned.

SecTioN III.

From Cape Henlo-
pen to Cape Hen-
ry, including the
coust of part of
Delaware; the
coast of Maryland,
and part of the
const of Virgima.

SecTioN IV,

From Cape Henry
to Cape Fear, in-
cludingpa.rt of the
coast of Virginia
and part of North
Carolina.

[}

10

11

| Special cxamina-

tion.

Tidal observations.. |

Astronomical obser- |
vations.

Topography-..--..

Topography

Topography

Reconnaissance. ..

Topography.......
Topography.......
Topography . ...
Topography

Hydrography......

Tidal observations..

Triangulation and
topography.

Triangulation......

Henry Mitchell, assistant ; J.
W. Brown, A. M. Weth-
erill, aids.

R. T. Bassett

G. W. Dean, assistant: A.
T. Mosman, sub-ussistant;
8. IL. Lymau, aid.

C. T. Iardella, sub-assistant;
(. M. Bache, assistant,
(part of season;) H. W,
Buche, aid.

Charles Ferguson, sub-assist-
ant.

E. Hergesheimer, R. E. Mec-
Math.

P. C. F. West, assistant

J. W. Donn, sub-assistant:
H. L Marindin, aid,

C. Rockwell, sub-assistant. ..
J. G, Oltmanus, assistant__..
A, Lindenkohl

J. 8. Bradford, sub-assistant ..

M. C. King, (part of scason ;)
C. Kelly.

R. E. Halter, sub-assistant. ..

G. A. Fairfield, assistant; H.
Anderson, aid.

The effect of floating ice observed in Del-
aware river at sites proposed for a navy
yard, (Sec alse Section 1.)

Observations continued with the selftregis-
tering gange at Governor's island (New
York harbor) and with a box-gauge at
Brooklyn.

Longitude determined by telegraphic ex-
changes between Washington, 1. €.,
and Martinsburg, Clarksburge, Cumber-
land, Grafton, Cameron, Wheeling,
Parkersburg, Poiut Pleasant. aud Gan-
fey bridge, W. Va., and with Sonth Poinr,
Oliin. - Observations tor latitude and for
the magnetice elements at the same sta-
tions, and ar Charleston, W. Va,  (Sce
also Section 1.)

Plave-table survey of ground oceupied
} for defeusive panposes 1n the environs of
Baltimore, Md.  (8c¢e also Seetion 11.)

Supplementary plane-table survey com-
pleted outside of thenortheast houndary
of the District of Columbia, helow Bla-
densburg, Md.  (See also Section 1)

Minute topographical survey of Arlington
Heights, Va., and contour of the ground
mapped by levelling, for the War De-

| pariment. (Seealso Seetions Tand V1.)

Reconnaissances west and north of Ber-
muda Hundred, it connexion with mili-
tary duty in the army of the James viver,
Vu.  (See also Seetions I and VIIL)

Planc-table surveys fur military purposes
at Bermuda Hundred, Va.  (Sce also
Scetion VIILL)

Special topographical survey near Sewall's
Point for military purposes.  (Sec also
Section VIIIL)

Military service and reconnaissance duaty

with the 19th army corpsin the Shenan-

{ doah valley, Va. ' (Sec uiso See. VII1.)
]

Special service at Clarksburg, W. Vu., in
connexion with the military map of
West Virginia.

Trent’s Reach (James river, Va.) sounded
and charts made for the use of the
North Adantic blockading squadron.
(&ec also Section 1V.)

Scries of observations continued at Old
Point Comfort with the self-registering
tide-gauge.

Triangulation and topegraphy of Reancke
river, N. C., from Ryan's Theroughfare
to the mouth. Triangulation and shore-
line survey of Croatan sound, N. C.
Topography of Roanoke island com-
pleted. -(See also Section IL.)

| Triangulation of the Nense river, N. C.,
continued in the vicinity of Goose creek.
| {Seec also Section I )
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SUPERINTENDENT

OF

- . Lo
Limits of sections. ; Parties. |

Operations.

Persons conducting opera-
tions.

Localities of operations.

SEcTION IV—  No. 3
Continued. ;
: 4
| |
I |
! |
5
|
i
i
i
: 6
1
SeciioN V. ‘ [
From Cape Fear to ! 1
8t. Mary’s river,
Ga., including the !
coast  of part of :
North  Carolina, :
and the coast of |
South Caroling | 2
and Georgia. I
I
‘ :
] !
i 3
|
| |
Sectioxy VI !
i !
From 8t. Mary’s 1i- | 1]
ver, Ga., to St }
Joseph’s bay,Fla., ; |
including the cast- ; |
ern and part of the | }
western coast of | :
Florida peninsula, | !
and the Florida !
reefs and keys. 2
3
4

Hydrography......

Hydrography......

Hydrography...._.

¢ Hydrography

Hydrography......

J. 8. Bradford, sub-assistant ;
H. M. DeWees und H. L.
Marindin, aids.

Alexander Strausz, acting as-
sistant; H. G. Ogden and
Giershom Bradford, aids.

Edw. Cordell, aciting assist-
ant; A. M. Wetherill, J.
W. Brown, and Franklin
DPlatt, aids.

¢ Licut. Comdr. T. 8. Phelps,
. 8. N., assistant.

W. & Edwards, assistant;
¥. H. Dietz, A. R. Faunt-
leroy, and L. A. Rengteller,
alds, (part of season.)

Topographyand hy- C. O. Boutelle, assistant; F.

drogruphy. 1

Topography..__... |

Topography.......

. Topography .......

Hydrography......

Magnetic observa- | Samuel Walker ... ... .. :

tions.

. Webber, sub.assistant;
W. W. Harding, L. L.
Nicholsoun, C. P, Dillaway,
and J. A. Guldin, aids.

W. H. Dennis, sub-assistant;
S. P. Holt, aud.

W. H. Deunnis, sub-assistant ;
S. P. Holt, aid,

R.E.McMath.ooo....coanen

C. O. Boutelle, assistant; Ro-
bert Platt, acting master,
U. 8. N.,, W. W, Harding,
A. R. Fauntleroy, L. L.

laway, aids.

Nicholson, and C. P. Dil- |

Roanoke river, N. C., sounded from its
mouth upward to Ryan’s Thoroughfare,
including also Bachelor’s bay and Mid-
dle and Eastmost rivers. Hydrographic
survey of Croatan sound and develop-
ment of the artificial obstructions.
Buoys were set in the channel from
Roancke marshes to Croatan light.
Reconnaissance of Bogue sound, N. C.
(See also Section II1.)

Hydrographic resurvey of Hatreras inlet
and Beaufort harbor, N. C. Hydro-
gruphy of the Neuse river commenced
in the vicinity of New Bern, and buoys
set to mark the channel. (See also
Section 1.)

Mydrography of Core sound, N. C., com-
pleted, and channe]l marked by buoys
from Bogue sound through the Strait.
Resurveys of the entrance to Beaufort
harbor, N. C., and of Hatteras inlet.
General duty in the Section for the
Light-house Board.

Development by reconnaissance sound-
ings of the Cape Lookout shoals. (See
also Sections 1 and 11.)

Resurvey of the bar and channels Jeading
into Charleston harbor, 8. C., and de-
termination of the position of buoys
and obstructions in the inner harbor.
(Nee also Bection X.)

Development. of the new channels into
Charleston entrance.  Shore-line survey
of Morris and Folly islands, 8. C., and
sounding of Light-honse inlet and
Foily river. Reconnaissance and pilot
duty through the inland passage from
Beaufort inte St. Helena souud and in
South Edisto river far vessels of the
South Atlantic blockading squadron.
Hydrography of the approaches to Was-
saw sound, Ga. (See also Section V1.)

Plane-table survey of Bay Point and of
Lands’ End (Port Royal, 8. C.) and
shore-line survey of Morris and Folly
islands, (See also Sections 1 and V1.)

Survey of the vicinity of Jacksonville
and Pilatka, Fla., for military purposes.
Reconnaissance of roads leading from
Jacksonville to 8t. Augustine, to Pico-
lata, and to Mayport Mills, and shore-
line survey of tig mouth of St, Johu’s
river. (See also Sections I and V.)

Special service at Fernandina and St.
Augustine and compilation of maps for
the use of the direct tax commissioners
of Florida. (Seealso Sections Land II1.)

Hydrographic resurvey of the bar of St.
John's river, Fla., and of the channel
upward to Mayport Mills. Buoys set
and pilot duty rendered for vessels of
the Scuth Atlantic blockading squad-

(See also Section V.)

I
| ron.
|
|

Observations continued at the Key West
| station.
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Limits of sections.

Parties.

Operations.

Persons conducting opera-
tions.

i

Localities of operations.

SECTIONS VI, VIIL |

AND IX.

From 8St. Joseph’s !
west- |

bay, Fila.,
ward to the Rio
Grande, including
part of the west-
ern coast of Flo-
rida, and the coast
of Alubama, Mis-
sissippi, Louisi-
ana, and Texas.

SEcTION X.

From San Diego or
the southern boun-
dary of the United
States on the Pa-
cifie to the forty-
second parallel,
including the coast
of California.

No.

[

-]

10

Topography

Topography......-

Topography

Reconnaissance. . . -

Topography....... :

Reconnaissance....

Triangulation and

topography.
Triangulation, to-

pography, and

hydrography.

Reconnaissance
and topography.

Topography

Triangulation

Triangulation «....

Hydrography..---.

i Cleveland Rockwell,

Cleveland Rockwell, sub-as-
sistant; R. H. Talecott, aid. |

sub-
assistant.

[ F. W. Dorr, sub-assistant ;

J. W. Donn, sub-assistant.

P. C. ¥. West, assistant..... |

F. W. Dorr, sub-assistant:

J. W. Donn, sub-assistant.

Clarence Fendall, sub-assist-
ant.

C. H. Boyd, sub-assistant . ..

F. H. Gerdes, assistant; C.
Fendall and T, C. Bowie,
sub-assistants; J. BB. Ad-
amson, aid.

J. G. Oltmanns, assistant....

Charles Hosmer, sub-assist-
ant.

W. E. Greenwell, assistant;
Julins Kincheloe, sub-as-
sistant.

J. 8. Lawson, assistant; C.
B. Boutelle, aid, {(part of
season. )

Aug. F. Rodgers, assistant;
Alexander Chase, aid.

Topographical survey of the vicinity of
Knoxville, Tenn., for military purposes.

Plane-table survey of Strawberry Plains,
Tenn., for military purposes.

Topographical surveyx of the vicinity of

Nashville, Tenn., for military purposes.
(See also Scetions T and II1.)

Military service and reconnaissances in
connexion with the army of the Cum-
berland preceding and at the battie of
Lookout mountain. (See also Sections
I and IIL.)

Plane-table survey of ground commanded
by the defences of Chattanovoga, Tenn.,
including Lookout mountain and vailey,
Raccoon mountain and Moceasin Point.
(See also Sectious I and 1I1.)

Reconnaissance for a road for military
purposes across Raccoon mountain from
Kelly's ferry to Whiteside, Tenn.

Triangulation and plane-table survey of
the battle-ground at Chickamanga, Ga.,
and its connexion with surveys in the
vicinity of Chattanooga, Tenn.

Shore-line survey and hydrographic re-
connaissance of the Mississippi river
between Rodney and Palmyra bend.
Complete survey including the river at
Grand Gulf, Miss. Completion of the
plane-table survey of the defences of
Vicksburg. Topography and hydro-
graphy of the Ohio river between Cairo
and Mound City, Ill., and topographical
surveys of Semmsport, Fort DeRussy
and of the banks of Red river, La.,
between Alexandria and the falls.

Military services reconnaissance and to-
pographical surveys in connexion with
the 19th army corps in Louisiana.
(See also Seetion II1.)

Topographical duty for the army of the
Gulf at Aransas Pass, Pass Cavallo,
and Matagorda cntrances, Texas, at
Madisonville and Morganza, La., and
at Fort Adams, Miss. (See also Sec
tion I.)

Triangulation of the shore of Santa Bar-
bara channel, Cal, extended from
former limits towards Point Conception.
Coast triangulation continued from
Monterey bay northward and westward
io Point Ano Nuevo.

Triangulation of Suisun bay, Cal., com-
menced and extended from eastward.
(See also Section XI.)

In-shore hydrography completed between
Point San Pedro and Tunitas ereek, in-
cluding Half Moon bay, Cal. Hydro-
graphic resurvey of Mare Island strait.
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Limits of sections. ' Parties. Operations. | Persons conducting opera- Localities of operations.
tions.
|
SeeTiIox X— | No. 4 | Hydrography. ... | W. 8. Edwards. assistau(; | Resurvey of Mare Island strait and ex-
Continued. : C. B. Boutelle, aid, (part amination of San Pablo bay, between

SecTiox XI.

of season.) San Pablo Point and Pinole Point;
soundings in Suisun bay and inshore
hydrography between Point Piedra and
Point Ao Nueva. (Seealso Section V.)

5 | Tidal observations. | Captain G. H. Elliot, U. 8. | Observations continued with self-regis-

i engineers, in charge; A. tering rauges at the tidal stations near
Cassidy and H. E. Uhr- San Diego and San Franeisco.
landt. :

From the 42d paral- ' 1 | Triangulation and | J. 8. Lawson, assistaut; C. | Triangulation of Xoos bay, Oregon, com-
lel of latitude to | | shore line sur- . B. Boutelle, aid. pleted and shore-line traced.  (See also
the northwestern | vey. i Section X.)
boundary of the | i
Tnited States, iu- | 2 | Tidal observations .| Louis Wilson ......_....... Series continued with the self-registering

cluding the coast
of the State of
Oregon and the
coast of Washing- |
ton Territory., |

tide-gauge at Astoria, Oregon.

APPENDIX No. 2.

Information furnished from the Coast Survey office by tracings from original sheels, &., tn reply to speceal

calls, during the year 1863-"64.

Date. ‘ Naumes. ; Daita furnished.
1863, ‘
Nov. 2 . C. EL Haswell, 680« enn cacmas rennm ceeeanns ! Table of latitudes and longitudes of principal cities of the
| ! United States, determined by the United Sates Const Survey.
9 E.P. Hannaford, e8¢ ..occecaeececermvnamnans ’ Table of prominent geographical positions in Maine.
13 . Lit. Col. B. 8. Alexander, corps of engineers...] Hydrographic and topographical survey of part of the Narrows,
; N. Y.
24 ¢ Major Gen. Jobn J. Peck, U.S. A.......... ‘ Topographical survey of Smith’s island, entrance to Cape Fear
i river, N. C.
25 ' 17, 8. tax commission for South Carolina..:...! Connected topographical smivey from St. Helena sound to the
: i Savannah river, meluding Port Royal island.
Dec. 5 Prof. Powalky, Berlin, Prussia............... } Latitude and longitude of American stations occupied for ob-
| serving the last transit of Venus in 1769.
16 | Hon. L. M. Sweat, Maine...... Cveeeemeaaes ( Topographical survey of Portland harbor, with colored proof
i of same.
i i . .
22 1 Capt. T. L. Casey, corps of engineers..--. ....| Table of magnetic declinations in Maine.
24 | Rear-Admiral Lessoffsky, Russian navy ...... ‘ Hydrographiesurvey of 8mith’s Island shoal, entrance to Chesa-
| f pesake bay.
28 | Major Charles E. Blunt, corps of engineers... .: Topographical survey of Eastern Point, entrance to Glouceater
i | harbor, Mass,
1864. i |
January 4 | War Department. . oo covomimnnin oo iins { Topographical survey of Pass Cavallo and Aransas pass, Texas,
* showing rebel fortifications and rifle pits.
4 | Navy Department-c.oov.oommaaanaonaoanaon Topographical survey of Pass Cavallo and Aransas pass, Texas,
; showing rebel fortifications and rifle pits.
4 | Engineer department ... ... .o.ooeaoaiiiano-n | Topographical survey of Pass Cavallo and Aransas pass, Texas,
E showing rebel fortifications and rifle pits.
7 | Post Office Department. ccoeeravancaanoe « .--.| Topographical survey of part of Accomac county, with shore-

i
! i line of sea-coast and eastern shore of Chesapeake bay.
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Date.

1264.

January

TFebruary

March

April

May
June

July

August

23

4
22
8

16

18

18
30

o

29 |

29

29

21
11
14
28

13
26

27

12

12 |

12

16

Names.

Navy Department...oooooao oL,

. Major Charles E. Blunt, corps of engineers._._
; U. S. commission on Sandy Hook

Engineer department

Admiral 8. P. Lee, U. 8. N
Light-house Board

William Keeler, constructing engineer

Major Gen. A. E. Burnside, U. 8. A
! Hon. James K. Moorhead, Pa.o..............

t Hon. Sanmel J. Randall, Pa

|
1
| Major Gen. W. F. Smith, U, 8. A
i

Major Gen. W. F. Smith, U.S. A

; Col. R. Delafield, corps of engineers

| Major Gen. W. . Smith, U. 8. A-eemennnenn..

Lt. Comd. S. L. Thelps, U. 8. N
Northwest boundary commission
Gov. John A, Andrew, Mass_.ocoocoanon ..
J. D. Jones, esq

Brig. Gen. C. Grover, U,8, A

Brig. Gen. J. G. Barnard, chief cngineer armies
in the field,

| Admwirel 8. P. Lee, U.S.N
Brig. Gen. G. Weitzel, U, S, A
Engineer bureau

Henry A. Webster, esq., Indian agent, Wash-
ington Temitory.

Admiral 8. P, Lee, U.8. N
A. Bowers, esq., California... ... ._.. . ...
Col. Henry Brewcrton, U.S. A...........

Brig. Gen. A. P. Howe, U.S. A..........

! Lt. Col. B. 8. Alexander, corps of engineers._.
| W. J. Newman, Light-house engineer
Major J. C. Woodruff, corps of engineers

i Brig. Gen. J. A. Haskin, srtiliery defences of
| ‘%’Mhington. |

? Data furnished.
1
!

¢ Special survey for underwriters of ship Aquila, sunk at Hatha-
| way's wharf, San Francisco, with plates for monitor Ca-
i manche aboard; also view of same.

| Topographical survey of extremity of Cape Cod, Mass.

. Hydrographic resurvey of Sandy Hook, N. J.
|

. Topographical survey western entrance to Narragansett bay,
i R L

. Compiled map of Beaufort and vieinity, N. C.

. Topographical survey west side of the Thames river, viciuity
| of New Londoen, Conn.

i Topographical survey west side of the Thames river, vicinity
' of New London, Conn.

: Compiled map State of North Carolina.

| Topographical swrvey of the Thames river, vicinity of New
¢ London, Coun.

. Topographical survey of City Point, Va.

: Topographical sarvey of League islund and vieinity, Delaware
i xiver.

. Topographical survey of the James river from City Point to
| Palling creek.

: Comparative map of Sandy Hook, from surveys of 1856 and
1863,

; Complete topographical survey of the Appomattox river, Va.

| Part of the topographical survey of the James river, Va., from
i Warwick buar to Richmond.

| Hydrographic survey of Roanoke, Eastmost and Middle rivers,
i N.C

. L.

Tracings of sketches of part of the Red river, La.

| Topographical survey of Strawberry bay, W. T,

: Topographical survey of Boston lower bay, Mass.

ydrographic and topographical survey of Cold Spring harbor.,
Long Island, N. Y.

" Bketeh of Red river and vicinity, from its mouth to Grand
| Eeore, La.

; Hydrographic survey of Appomattox river, Va.
|

\" Combined map of Croatan sound, N. C.

| Topographical survey of Appomattox river, Va.

Topographical survey beyond the northeast and southeust
boundaries of the District of Columbia.

Sketch of Gray’s harbor, W. T.

Hydrographic survey of Trent's reach, James river, Va.
Topographical survey of Petaluma creek, Cal.
Topographical survey west side of Baltimeore, Md.
Topographical survey northwest side of Baltimore, Md.

Combined duplicate drawings of the Potomac river from Fort
‘Washington to Alexandria.

Hydrographic survey off Fort Foote, Potomac river.
Topographical survey of Blakistone island, Potomac river.

Topographical survey northeast of District of Columbis, from.
Bladensburg to Leesboro’.

Combined map of Potomac river from Fort Washington to
Alexandria.
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APPENDIX No. 2—Continued.

Date. E Names. Data furnished.
]
1864, !
August 16 | Major Gen. J. G. Foster, U. 8. A...... ........| Proof of coast map No. 53, scale ggdpy. with details of topog-
raphy colored.
16 | Major Nathaniel Michler, corps of engineers . ..| Topographical survey of the Appomaitox river, Va.
18 ° Hon. Charles O’Neill, Pennsylvania...._.._.. Topographical survey mouth of the Housatonic river, Conn.
20 | Engineer DUreal. . ceeeececee coceeevomanecan. Topographical survey of Point Lookout, Md.
30  Brig. Gen. A. P. Howe, U.8.A..............| Topographical survey of northeast approaches to Washingtion
city.
Sept. 10 | Brig. Gen. G. Granger, UC. 8. A..........._....i Topographieal survey of part of Mobile bay, Ala:
17 | Navy Department....ccvc.cevonvuvaneeeno--..| Topographical survey of coast of North Carolina, from Mason-
! boro’ inlet to Lockwood’s Felly inlet.
22 | Brig. Gen. A. P. Howe, U.S. A...coociunn.. Shore-line of New York bay with line of deepest water.
October 1 | Navy Department... . ..............._.._ .| Topographical survey of coast of North Carolina, from Mason-
! boro’ inlet to Lockwood’s Folly inlet.
4 i Brig. Gen. G. Weitzel, U.8. A...............] Copy of a map of Cape Fear river, from its entrance to Wil-
. mington, and the adjoining coast of North Carolina.
| 4 i g
8 | Comd. J. P. Bankhead, U.S.N...............| Topographical survey of Huichinson island, St. Helena sound,
s. C.
17 ’ Admiral C. K. Stribling, U. 8. N..............| Shore-line and hydrography of main entrance to Charlotte

karbor, Fla.
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APPENDIX No. 4.
GENERAL LIST OF COAST SURVEY DISCOVERIES AND DEVELOPMENTS TO 1863, INCLUSIVE.

1. Examination of the channcls leading into Carver’s harbor, (Pcenobseot bay,) with reference to the
positions of rocks and shoals dangerous to navigation, 1863.

2. A dangerous ledge determined in position, with ouly eleven feet at mean low water, two miles west of
the north end of Metinic island, mouth of Penobscot bay, 1863.

3. A ledge with four fathoms of water on it, discovered S.8W. 1 W, (true,) and a mile and a quarter
from Pemaquid light-house, coast of Maine, 1860.

4. Numerous dangerous reefs and ledges developed at the entrance and in the approaches of Damarizcotta
river, Maine, 1860. .

5. T'wo rocks, one with three and a quarter fathoms, the other with only ten feet of water, and a ledge
with threc and a half fathoms, found in the chaunel of Booth bay, Maine, 1860,

6. Determination in position and depth of ten rocks near the approuches of Tortland harbor, and of a
spot with only fourteen feet water on Bulwark shoal ; on Vapor Rock, twenty feet; on Witch Rock, twenty.
four; on Corwin Rock, twenty-four and a Lalf; on Mitehel Rock., thirty-onc; on Willard Rock, thirty-oue
and a half; on Bache Rock, thirty-two feet; on Round Rock, thirty feet; on Old Anthony or Vapor Rock,
twenty feet ; on the Western Huc-and-Cry, twenty-seven and a half feet; on West Cod ledge, thirty-four feet;
and on East Cod ledge, forty-nine feet; 1863,

7. Jeffrey’s bank and Jeflrey’s ledge, off the coast of Maine, thoroughly sounded out, 1860.

8. Only eighteen fect at mean low water found on the rock one mile to the southward of Seguin island,
coast of Maine, 1859.

9. Temple’s ledge, near Cape Small Point, Maine, 1857,

10. True position of the Hussey Rock, in Casco bay, determined. correcting the erroneous one assigned
on previous charts, 1859.

11. Determination of the position of a sunken rock on which the steamer Daniel Webster struck, in Casco
bay, on the evening of the 13th of October, 1856.

12. Determination of the dimensions of Alden’s Rock, near Cape Elizabeth, Maine, 1854.

13. Determination of the position of the ¢ Huec-and-Cry,” the «“Old Preprictor,” and other dangers off
Cape Llizabeth, Maine, 1859.

14. Huzzy’s Rock, south of Fletcher’'s Neck, Maine, determined in position, 1859.

15. Development of a four-fathom bank ofl Cape Porpoise, Maine, 1859.

16. Fishing ledge, off Kennebunk, Maine, thoroughly sounded, 1859.

17. A rock one mile to the southward and westward of Boon island, with seventeen feet water; the
sea breaks on it in heavy weather, 1858.

18. Development of a rock off Ogunquit, barc at low tides, and very little known, 1859.

19. Development of Boon Island ledge, coast of Maine, 185S.

20. A rock off Cape Neddick, Maine, determined in position, 185S.

21. A detached rock, two-thirds of 2 mile northward and eastward of York ledge, Maine, 1358.

22, Determination of the position of a rock more than a mile off the mouth of York river, Maine, bare at
low tides and dangerous to coasters, 1858.

23. Development of Duck Island ledge, 1858.

24. A fishing bank sounded out off Wood island, coast of Maine, 1859,

25. A very dangerous rock, with only six and a half feet water, off the entrance to Portsmouth harbor,
New Hampshire, about four nautical miles eastward from the Whale’s Back light, 1858.

26. A rock with twelve feet at mean low water, about four miles and a third castward of the Whale's
Back, 1858,

27. Determination of the positions of four points of rock in Sandy bay, (Cape Ann.) Massachusetts, 1861.

28. A rock (not on any chart) in the inner harbor of Gloucester, Massachusetts, discovered in 1853.

29. Determination of rocks off Marblehead and Nahant, 1855.

30. Determination of the position of White Rock ledge, at the entrance of Sangus river, Massachu-
setts, 1860.
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A Dank ninety miles eastward of Boston, with about thirty-six fathoms of water, probably a knoll
connected with Cashe’s ledge, but with deep water between it and the ledge, 1853.
32. Boston harbor, Broad Sound chanuel thoroughly surveyed aud marks recommended, 1848.
3. Several rocks in the fair chaunel-way in Boston harbor entrance, 1854.

34. An extension of the sand-pit to the southward of Sunken ledge, Boston harbor, since the survey of
1847; 1858,

35. Discovery of a roek with only seventeen feet of water at mean low tide in the Narrows of Boston
harbor, 1860.

36. Special investigation of the currents of Boston harbor, 1860 and 1361.

37. A bank (Stellwagen’s bank) with ten and a half to fourtcen and a half fathoms of water on it, at
the entrance to Massachusetts bay, and serving as an important mark for approaching Boston and other
harbnrs, 1854.

38. Extension of Stellwagen’s bank to the southward and eastward some sixteen or.seventeen square
miles, enclosed by the twenty-fathom curve, 1855.

39 Changes in the vicinity of East harbor, (Cape Cod,) 1857.

40. Special tidal and current observations at the mouth of Scusset river, (Cdp( Cod bay,) 1860.

41. A dangerous sunken ledge (Davis's ledge) to the eastward and in the neighborhood of Minot's
ledge, 1854.

42, Development of a reef extending between Minot’s and Scituate light, 1856.

43. A sunken roek, with only six feet on it at low water, off Webster’s Flag-staff, Massachusetts bay, 1856.

14. A dangerous rock near Saquish Head, entrance to Plymouth harbor, 1856.

45. Three rocks determined in position, partly bare at low water, off Manomet Point, Massachusetts
bay, 1856.

46. Determination of a very dangerous reck off Indian Hill, and four miles southward of Manomet Point,
Massachusetts bay, with as little as six feet water on it, 1856.

47. The currents of Cap Cod bay observed with reference to their physical effects on the shores, 1861,

48. Determination of the position of 2 small rock with less than four feet at mean low water, near the
channel and in the vicinity of Great Rock, Hyannis harbor, Massachusetts, 1859.

49, Probable connexion of George’s bank and the deep-sea banks north and east of Nantucket, 1855.

50. The decreasc of depth, with gencral permanence of form of George’s bank, off the coast of Massa-
chusetts, 1857.

51. A shoal spot near Little George’s bank, 1857.

52. Nom-existence determived of “Clark’s bank” and « Crab ledge,” laid down on certain charts as
distinet from an immensz e shoal ground off Cape Cod peninsula, 1856.

53. Nantucket shoals; Davis’s new South shoals, six miles South of the old Nantucket South shoals in the
track of all vessels going between New York and Europe, or running along the coast from the eastern to the
southern States, or to South America; discovered in 1846.

54. Two new shoals north and east of Nantucket; discovered in 1847.

55. Six new shoals near Nantucket, the outcrmost fourteen and a half miles from land, and with only ten
feet water ; discovered in 1848.

56. MecDBlair's shoals off Nantucket ; discovered in 1849.

57. The tidal currents of Nantucket shoals and the approaches, 1854.

58. Davis’s bank, Nantueket shoals ; discovered in 1848, and survey finished in 1851.

59. Fishing Rip, a large shoal extending north and south, about ten miles to the eastward of Davis’s
bank, and thirty miles from Nantucket, with four and a half fathoms ; surveyed in 1852.

60. A ridge connecting Davis’s new South shoal and Davis’s bank ; found in 1853.

61. A small bank or knoll with but five fathoms on it, about five miles east of (reat Rip, with twelve
fathoms between it and Davis’s bank and Fishing Rip, the water gradually deepening outside of it to the
northward and eastward beyond the limits of the series of shoals, 1853.

62. Dizeovery of a shoal lying N.NE., over six miles long, and twenty-four miles southeast of Davis’s
South shoal, with ten to ten and a half fathoms of water, 1860,

63. Discovery of three small banks off the Nantucket shoals in the vicinity of Phelps’s bank, and furtber
development of the extent of that shoal ground, 1861.

64 Discovery of Edwards’s shoal, one mile and seven-eighths southward of Nantucket light-boat, 1855.
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65. Examination of the interference tides of Nantucket and Martha’s Vineyard sounds, 1855,

66. The study of the tidal currents of the Vineyard and Nantucket sounds, 15857,

67. Contraction of the inlet at the north end of Monomoy island, and opening of a new entrance to Chatham
harbor, 1853.

6S. Muskeget channel, surveyed by Lieutenant C. H. Davis in 1848, and Lieutenant C. H. M¢Blair
in 1850.

69. Discovery of two shoal spots, with twelve and thirteen feet water, eastward from Great and Little
Round shoals, Nantucket sound, 1856.

70. Determination of two shoal spots near the northern extremity of Davis’s bank, with fourteen and
eighteen feet water, 1856.

71. Further development of Kidward's shoal, three-fourths of a mile from the southern Cross Rip, Nantucket
sound, 1856.

72. Shoal sand ridges discovered northward of Great Point light, Nantucket sound, 1856.

73. Important changes in geographical feature at the southeastern end of Martha’s Vineyard, Muskeget
channel, 1856,

74. Numerous rocks in Martha’s Vineyard sound, Long Island sound, and the various bays and hLarbors
connected with them.

75. Several dangerous rocks and ledges developed in the approaches of Sippican harbor, (Buzzard’s bay,)
and others inside of the harbor, 1863.

76. T'wo rocks discovered in the approaches to Newport harbor, R.I. One of thesge has fourteen and a
quarter feet of water on it at mean low tide; the other has seventeen feet at low water. Ten other rocks,
before known, were determined in position, 1862.

77. Luddington Rocks determined in position, about ten yards apart, a mile and a half (nautical) southwest
by compass from New Haven light, 1858.

78, Development of a ledge (Great Eastern ledge) off Montauk Point, having at one point only twenty-
four feet at mean low water, and at another twenty-seven feet, 1863,

79. The tidal currents of Long Island sound, 1854.

80. The tidal currents of Hell Gate, 1857,

81. Least water on the Hell Gate Rocks determined by dragging, 1857.

82. Tidal currents in East river, New York, and surface and sub-currents investigated in New York
harbor, the lower bay, and on the bar, 1858.

83. The currents of the great bay between Massachusctts, Rhode Island, Connecticut, New York, and
New Jersey, 1855,

84. Gedpey’s channel, in New York bay, having two feet morc water than the old channels. Had the
truc depth of this channel been known in 1778, (then probably existing, as seen by comparing old and new
charts,) the French flect, under Count 1)’Estaing, would have passed into the bay and taken the assembled
British vessels, 1845.

85. The changes in New York harbor, near New York city, between 1845 and 1858.

86. Increase of depth in Buttermilk channel, ascertained and made kuown in 1848 by survey of Licu-
tenant D). D. Porter, United States navy.

87. The existence of a seventeen-foot spot on the shoal off the battery, New York harbor, the extension
of the shoal towards the channel, and the shoaling of the water generally between the shoal and shore, 1859,

88. Shoal in the main ship channel of New York harbor, 1855.

89. The existence and character of sub-currents ascertained as bearing on the physical conditiens of New
York harbor, 1859.

90, The tides of Hudson river, 1856.

91. Sandy Hook: its remarkable increase traced from the surveys of the topographical engincers and
others, and by several successive special surveys made betwen 1844 and 1863.

92, Development, by soundings, of a ridge lying sixteen miles off Barnegat, N.J., with eleven to thirteen
fatboms of water, and sixteen fathoms between it and the coast, 1861.

93. The alteration of shore-line and sca encroachment near Absecom light-house, coast of New Jersey,
1863.

94. Special cxamination made and changes noted in the vicinity of the Five-fathom bank, off Cape
May, 1861.
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95. Development of hydrographic changes at the Delaware breakwater, 1863.

96. Delaware bay ; Blake’s channel at the entranee, discovered in 1844 ; open when the eastern ¢hanney
ig closed by ice. This discovery has served to develop strikingly the resources of that portion of Delaware.

97. Blunt’s channel, in Delaware bay.

98. Changes in the Delaware, near the 1%ca Patch, 1847,

99. Hydrographic changes developed in the Delaware river, at ‘he Bulk Head shoal, near Fort Delaware,
at the bar off Fort Miffin, and opposite to Thiladelphia, 1861.

100. Special survey of part of League island, Delaware river, and comparison of changes with previous
surveys, 1863.

101. Examination of soundings castward of Winter Quarter shoal to determine the alleged existence of
a second shoal, 1863,

102. The true extent and position of the dangerous shoals near Chincoteague inlet, Virginia, 1852.

103. Metomkin inlet, Virginia, shoaling from eleven to cight feet in the channel during 1852.

104. The shifting of the bar of Metomkin inlet, Virginia, and changes of shore-line, but without altera-
tion of depth on the bar, 1862.

105. T'wo channels into Wachapreague inlet, Virginia—one from the northward, and the other from the
eastward—Dboth with seven feet water at low tide, 1852, R

106. A shoal half a mile in extent, not put down on any chart, five and a half miles east from the north
end of Paramore’s island, Virginia. It has but four fathoms water on it, and nine fathoms around it, 1852.

107. Great Machipongo inlet, Virginia. Found to have a fine wide channel, with eleven feet water on
the bar at low ebb and fourteen at high tide. Good anchorage inside, from two to eight fathoms. The best
harbor between the Chesapeake and Delaware entrances ; 1852,

108. T'wo shoals near the entrance to the Chesapeake—aone four and three-quarters nautical miles SE. by
E. from Smith’s Island light-house, with seventeen feet water upon it; the other, E. by ., nearly seven and
three-quarters miles from the same light, with ninctecn and a half feet upon it ; 18563.

109. Ouly three feet water upon the “ Inner Middle,” the shoal part of the Middle Ground, west of the
“north channel,” at the Chesapeake entrance, 1852,

110. A twenty-five-fathom liole, two and a half miles W.SW. from Tazewell triangulation point, eastern
shore of the Chesapeake. All other charts give not more than sixteen fathoms in this vicinity.

111. A shoal at the mouth of the Great and Little Choptank, in Chesapeake bay, 1848,

112. The sounding and measurement of the bars in Rappahannoek river, 1855.

113, The general permanence of the Bodkin channel and shoals in its vicinity, at the entrance of the
Patapsco river, between 1844 and 1854,

114. Changes developed in the shore-lines at the entrance of Little Anncmessex river, Chesapeake
bay, 1859.

115. A shoal (New Point shoal) in Chesapeake bay, with sixteen feet water on it, southeast from New
Point Comfort light-house, off Mobjack bay, 1854.

116. Re-examinaiion of York spit, Chesapeake bay, aud least water determined, (uine feet,) 1855.

117. York river, Va., as a harbor, 1857.

118. Development of the best line of water for crossing the Kettlebottom shoals, Potomae river, there
being no well-defined chanmel, 1862.

119. Changes in depth and outline at Orcgon inlet, N. C., 1862

120. A reconnaissance of the Wimble shoals, near Nag's Head, coast of North Carolina, 1854.

121. Submarine range of hills beyond the Gulf Stream tracked from Cape Florida to Cape Lookout,
1855.

122. Deep water found on Diamond shoal, and a dangerous nine-feet shoal off Cape Hatteras, 1850,

123. A new channel, with fourtcen feet water, into Hatteras inlet, formed during the year 1852, which
ig better and straighter than the old channel.

124. Changes at Hatteras and Ocracoke inlets, 1857,

125, Ixtent of the gea encroachment at Cape Hatteras, and changes found near Hatteras inlet, N. C.,
1860 and 1861.

126. Special examination of the tides and currents, with reference to the Lydrographic and shore-line
changes at Hatteras inlet, N. C., 1862,

127. A shoal found with only fourteen feet of water, S.by E. § E,, and distant ten and ahalf miles from
Cape Lookout light-house, 1863.
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128. The general permancnce in depth on the bar of Beaufort, N. C,, with the changes of position of the
channel, 1834.

129. Changes on the bar of Beaufort, N. C,, 1857,

130. Development of the alteration in outline aud depth at the entrance of Beanfort harbor, N. (7., 1862.

131. The well-ascertained influence of prevailing winds in the movement of the bars at Cape Fear and
New Inlel entrances, and the gradual shealing of the main bar; the latter fact being of great importance to
the extensive commerce seeking that harbor, 1853.

132. Changes in the main Western and New Inlet channels in Cape Fear, 1855,

133. Frying Pan shoals, off Cape Fear, N. C.; a channel of two and a half fathoms upwards of a mile
wide, distant eleven mnautical miles from Bald Head light-house across the Frying Pan shoals. A channel
exlending from three to four miles from the point of Cape Fear to cight or eight and a half iles from it, with
suficient water at low tide to allow vessels drawing from nine to ten feet to cross safely. A channel at the
distanee of fourteen nauntical miles from Bald Head light -house, one mile wide, with three and a half to seven
fathoms water on it. "The Frying Pan shoals extend twenty nautical miles from Bald Head light-house, and
sixteen, seventeen, and eighteen feet water is found seventeen and eighteen nautieal miles out from the
light, 1851. .

134. Shoaling of Cape Fear River bar thoronghly examined for purposes of improvement, 1852,

135 Changes of shore-line and hydrography determiuved at the Cape Fear entrances, N. €, 1358,

136. Changes of the Cape Fear bars and chanuels, 1857,

137. Changes at the entrance of Winyali bay and Georgetown harbor, and the washing away of Light-
house Point at the same entrance, 1853.

138. Less water found off Cape Roman, by preliminary examination, than hus been heretoYore assigned,
1859.

139. Re-examination, by soundings, of the Rattlesnake shoal, 8. C., 1862

140. Maffitt’s new channel, Charleston harbor, with the same depth of water as the ship channel, 1850.

141. The changes in Maffitt’s channel, Charleston harbor, S: C., from 1852 to 1857.

142. Increase of depth developed in Maffitt’s channel, Charleston harbor, S. €', 1858.

143. Changes in the main ship channel, Charleston harbor, 1851.

144. Chauges in the channels at the entrance of Charleston harbor, 1852.

145. The remarkable discovery of continuous deep-sea soundings off Charleston, and of soundings in the
depth of between four and five hundred fathoms beyond the Gulf Stream, 1853.

146. Stono entrance, S. C., sounded, and channel found half a mile to westward of its former position,
with slight increase of depth, 1862,

147. Development of the ehanges affecting the entrance to North Edisto river, 8. (., 1856.

148. The shoaling of North IXdisto entrance from its former deptly, to nine feet of water.

149. St. Helena entrance, 8. C., examined, and a new chaunel fiom the eastward found, giving sixteen
feet at mean low water, 1862.

150. Greater depth found through the channcl of Coosaw river, 8. C., (inland passage,) than has been
hitherto supposed to exist, 1860.

151. Discovery of a new channel between Martin’s Industry (shoal) and the southeast breakers, Port
Royal entrance, 8. C., 1856.

152. The south channel of Port Royal sound developed, and ninetcen and a half feet found to be the
least depth of water, 1862.

153. The channel of the inland passage thoroughly sounded, leading from Port Royal sound to T'ybee
roads, through Skull creek and Calibogue sound, 1862.

154. Discovery of cold water at the bottom of the ocean below the Gulf Stream, along the coast of North
and South Carolina, Georgia, and Florida, 1853.

155. The discovery of the cold wall, alternate warm and cold bands, and various other features of the
Gulf Stream, especially such as concern its surface and deep-sea temperatures, and its distribution relative to
the shore and bottom of the ocean.

156. Various facts relative to the distribution of minute shells on the ocean bottom, of probable use to
navigators for recognizing their positions.

157. Changes in shore-line ard in depth observed in Ossabaw sound, Ga., 1860.

158. A new channel developed leading into Sapelo sound, Ga., three-quarters of a mile southward, and
better than the one in use, 1860.
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159. Examination of Doboy, St. Simon’s, aud Cumberland entrances, 1835,

160. The bar and entrance of St. Simon’s sound, Ga., examined, showing no material change of depth
within the past two years, 1862.

161. The shifting to southward and shoualing by several feet of the channel into Fernandina harbor, Fla.,
having now only eleven feet ar mean low water, 1862,

162. A shoal inside of the entrance to Amelia river, Fla., 1857.

163. Hetzel shoal, off Cape Caliaveral, Fla, 1850,

164. A shoal spot found off the coast of Florida, ten miles from land and fifteen miles NE. of Indian
River inlet, 1860.

165. Temperature of 34° beneath the Gulf Stream, thirty-five miles east of Cape Florida. at a depth of
three hundred and seventy fathoms, 1855.

166. Further explorations and investigations in developing the character of the Gulf Stream in the
Florida channel, 1859 and 1860. .

167. A harbor of refuge (Turtle harbor) to the northward and westward of Carysfort light-honse, Florida
reef, with a depth of water of tweuty-six fect at the entrance, 1854.

168. A new passage, with three fathoms water, acroes the Florida reef, to Legaré harbor, under Triumph
reef, (latitude 25° 30' N, longitude 80° 03" W.,) which, if properly buoyed, will be valuable as a harbor of
refuge, 1852, ’

169. A safe rule for crossing the Florida reef near Tndian key, 1854

170. Tennessee shoal, Florida reef, developed, giving only twelve feet of water on its outer patch, 1860.

171. The position of a sunken wreek determined and marked, lying off Grassy key, Florida reef, and
near the track of vessels, 1860.

172. A new channel into Key West harbor, 1850.

173. Co-tidal lines for the Atlantic coast of the United States, 1874,

174. Rules for navigators in regard to the tidal currents of the coast, 1857.

175. Isaac shoal, near Rebecea shoal, Florida reef; not laid down on any chart ; 1852.

176. Channel No. 4, a northeast entrance into Cedar Keys bay, 1852.

177. Direetions for entering the harbor from Crystal River offing, west coast of Florida peninsula, 1856.

178. A new channel discovered, leading into St. George’s sound, (Apalachicola, T'la.,) at the east end of
Dog island, and anchorage connceted with it, 1858.

179. Shouals near the east and west passzes of 8t. George’s sound, (Apalachicola, Fla.,) and a new channel
found between St. George’s and St. Vincent’s islands, 1858,

180. Iudications noticed of a deeper and better channel forming to lead to the East Pass anchorage, St.
George’s sound, Fla., 1850. ‘

181. Changes in the depth of water observed by comparison of soundings at Perdido entrance, 1860.

182. Mobile Bay Entrance bar; in 1832 ouly seventsen feet at low water could be carried over it; in
1841 it bad ninetern, and in 1847 it had twenty feet and three quarters, as shown by successive surveys; 1847,

183. The diminutiou, almost closing, of the passage between Dauphine and Pelican islands, at the
entrance of Mobile bay, 1853.

184. The currents of Mobile bay specially iavestigated, 1860.

185. Horn Island channel, Mississippi sound, 1852.

186. The removal of the east spit of Petit Bois island in the hurricane of 1852, opening a new commu-
nication between the Gulf and Mississippi sound, and the rendering of Horn Island Pass more easy of access
by the removal of knolls, 1853,

187. The accurate determination of Ship slioal, off the coast of Louisiana, in connexion with the site for
a light-house, 1853.

188. An inerease of depth of water on the bar of Pass Fourchon, La., 1854.

189. Deep-sea soundings in the Gulf of Mexico, 1855-'56.

190. Tidal phenomena of the Gulf, 1855,

191. The changes al Aransas Pass, Texas, as bearing on the question of a light-house site, 1853,

192, (Co-tidal lines of the Gulf of Mexico, 1856.

193. On the effect of wind in disturbing the tides of the Gulf of Mexico, 1856.

194. Development of a bar at the entranee of San Diego Lay, Cal., 1856.

195. A shoal inside of Ballast Point, 8an Diego bay, with only twelve and a half feet of water, not laid
down on any chart, 1852,
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196. The determination of the position and soundings on Cortez bank, off the coast of Clalifornia, 1853.

197. Complete hydrographic survey and determination of a point of rock on Cortez shoal, 1856.

198. Tides of San Diego, San Francisco, and Astoria, 1854.

199. The non-existence of San Juan island, usually laid among the Santa Barbara group, 1852,

200. Co-tidal lines of the Pacifie coast, 1855.

201. Determination of Uncle Sam Rock, 1855.

202. Investigation of the currents of Santa Barbara channel, 1856.

203. Development in position of the point with only twenty-one feet at mean low water, of Noonday
Rock, (called also Fanny shoal,) in the track of vessels passing the North Favallon, approaching San Francisco
bay, 1863,

204. Red sand marking the entrance to the Golden Gate, 1855.

205. Determination of the position of the wreek of the ship Flying Dragon, in the track of vesscls
navigating San Francisco bay, 1863.

206. Channel sounded out between Yerba Buena and the Contra Costa, San T'rancisco bay, 1855.

207. A reef developed off the Contra Coasta flats, San Fraucisco bay, Cal., 1858,

208. Whiting’s Rock determined in position, near the “ Brothers,” at the entrance of San Pablo bay,
Cal,, 1858.

209. The further encroachment of the sand-spit at the confluence of Karquines and Mare Island straits
upon the channels which lead to the navy yard and to Benicia, 1862,

210. I'urther developmeut of the extent of Commission Rock, San Pablo bay, 1856.

211. Changes in the channel entrance of Humbold: bay or harbor, Cal.,, 1852 and 1853,

212. ZFouth channel, Columbia river, surveyed and made available to commerce, 1851, Changes of
channels, their southward tendency, and a new three-fathom channel from Cape Disappointment due west to
open water, Colunbia entrance, 1852,  Further changes, 1863.

213. The depth of water on the bars at the entrauce of Rogue river and Umpgquah river, Oregon, 1853.

214. A shoal at the northern entrance to the strait of Rosario, W. T, giving good holding-ground in
thirty-three feet, 1854.

215. Boulder reef, northwest of Sinclair island, Rosario strait, partly bare at ununsually low tides, and
surrounded by kelp, 1854.

216. A bank of three and a half fathoms, about a mile off the southwest point of Suecia island, at the
northern entrance of Washington sound, W. T, 1858.

217. Belle Rock, in the middle of Rosario strait, visible only at extreme low tides, 1854.

218. Entrance Rock, at the entrance of Rosario strait, 1854,

219. Unit Rock, in the Canal de Haro, W. T, visible only at extreme low tides, 1854.

220. A three-fathom shoal in the strait of Juan de Fuca, off the southeast part of Bellevue or San Juan
island, 1854,

221. Allen’s bank, Admiralty inlet, W, T, 1857.

222, A five-fathom shoal in the strait of Juan de ¥uea, between Canal de Haro and Rosario strait, 1854,

223. A bank in eleven fathoms off the southern entrance to Canal de Haro, 1854.

224. The non-existence of two islands at the northern entrance of Canal de Haro, laid down on charts, 1553.

225. Various surveys and charts of small harbors on the Pacific coast of the United States, and a con-
tinuous reconnaissance of the entire Western Coast and islands adjacent, a great part of which was imper
fectly known.

226. Winds of the Western Coast of the United States, 1857.

ADDITIONAL LIST I"OR 1864.

1. Determination of the position of Birch Point ledge, with eleven feet of water on it in Wiscasset bay,
and of a rock with only four feet, near Clou’s ledge, in Sheepscot river, Maine.

2. White Head Ground, about eight miles to the eastward of Cape Elizabeth, Maine, developed in its
general direction.

3. A rock in the entrance to New Bedford Harbor, Massachusetts, determined in position.

4. Development of Round shoal, with eleven feet at mean low water, outside of the four-fathom curve off
Absecom inlet, New Jersey.

5. Hatteras inlet: the character and extent of recent changes in the depth of water determined by
resurveys.
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6. Threc separate shoals developed by reconmaissance to the southward and eastward of Cape Lookout,
North Carolina.

7. Beaufort harbor, North Carolina, re-examined and its hydrographic changes determined.

8. Two new channels developed, leading into Charleston harbor, South Carolina, resulting from changes
in the direction of the former channels, and shoaling in the Lawford channel.

9. Hydrographic changes determined at the bar and in the channel of St. John’s river, Florida.

10. Mare lsland strait resurveyed, and changes developed in the vitinity of the navy yard.

11. Special examination of the flat in San Pablo bay, between San Pablo and Pinole Point.

APPENDIX No. 5.

REPORT BY LIEUTENANT COMMANDER T. 8. PHELPS, UNITED STATES NAVY, ASSISTANT COAST
SURVEY, ON HIS RECONNAISSANCE OF THE CAPE LOOKOUT SHOALS OFF THE COAST OF NORTH
CAROLINA.

Un~rtep StaTes CoasT SUrVEY STEAMER CoOrRWIN,
Portland, Maine, September 1, 1864.

Sir: 1 have respectfully to reporton a reconnaissance of the Cape Lookoutshoals, North Carolina. A survey
of this ground, at this season of the year, I found impossible, owing to the constant strong winds and heavy
sea which prevail after the middle of June, from April to the above period being, T am informed, about the
only season in which a survey can be successfully accomplished on this part of the coast.

Duriug the few days on which I could exeente any work the boats could not be used, and I found it
too hazardous (having struck in fourteen feet water) to run the steamer where the color of the water indicated
three fathoms or less.

The breakers make S.bhy E.4 E., seven and a half miles from the light-house, and are constant with the
exception of a space of about two and a half miles, where in moderate weather the sea does not break; and I
was informed by the light-liouse keeper that this space was used by vessels drawing less than nine feet.

From the south point of the constant breakers the shoal continues in the same direction three miles
further, or ten and a half miles S. by E. 3 E. from the light-house. This part of the shoal is indicated by
light-green water, varying to a yellow tinge on the shoalest Inmps; and is also very < lumpy,” the water
over the lumps varying in depth from about nine to eighteen fect, and it is on this point south of the constant
breakers that the blockade vessels have recently touched.  About one mile and a half to the southward and
eastward of the above shoal is one on which there is five and a half fathoms water, and still facther in the
same direction, S.1. by 8. 3 8., thirteen and a half miles from the light-house, lies the outer shoal, on which
there is five and a quarter fathoms. Beyond this I discovered no indications of shoals  With the eye elevated
thirteen feet above the water, and ten and a half miles from the light house, just clear of the dangerous shoal,
the ground ou which the light-house stands is below, and the lower red stripe of the old light-house is half its
width above the horizon; the constant breakers are plain in sight three miles distant.

T'he lower red stripe, well on the horizon, will earry a vessel around the dangerous ghoal in from six to
eight fathoms.

On the five and a half fathom shoal the breakers are in sight, with no horizon showing beyond, and when
on the outer shoal, in five and a quarter fathoms, the lower edge of the upper red stripe of the old light-house
i a little above the horizon, and there are no breakers in sight. With the top of the old light-house just
discernible above the horizon, a vessel will be well clear of all shoals, and fifteen miles from the light-house.
In from seven to cleven fathoms the color of the water is dark green; in five fathoms a pale green; and in
three fathoms and less a very light green, varying according to the depth.

I am, very respectfully, your obedient servant, :
THOMAS 8. PHELPS,

Licutenant Commander U. 8. Navy, Assistant Coast Survey.

Prof. A. D. Bacug, LL.D,,
Supertntendent United States Coast Survey, Washingion, D. C.
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APPENDIX No. 6.

EXTRACTS FROM THE REPORT OF ACTING ASSISTANT EDWARD CORDELL, DESCRIBING HYDRO-
GRAPHIC CHANGES AT BEAUFORT ENTRANCE, NORTH CAROLINA.

BeavrorT, N. C, May 2, 1864,

Sir: I have the honor to report the completion of the resurvey of the entrance to this harbor, from sea
to Fort Macon, in accordance with your instructions of March 21. The buoys have been placed =0 as to
mark the line of best water in the channel, and in conformity with the changes that have taken place since
the last survey was made. The work was commenced on the 7th of April, and continued up to date. The
principal changes in the channel oceur at Black buoy, No. 3. It was placed in 1862 in twenty feet of water
to mark the point of the southwest breakers. Since then the breakers have extended to the westward about
one bundred yards beyond the original position of the buoy, and but eight feet of water was found at its
position. 1t was removed into sixteen feet.

Abreast of Red buoy, No. 4, in mid-channel, a bank has formed with twelve feet of water upon it. Its
extent is about four hundred yards ina northwest and southeast direction, with thirteen feet on its eastern and
thirteen and a half on its western side. To indicate its position for vessels entering this port, T have shifted
buoy No. 4 from the eastern edge of the channel to the west side of the bank into fourteen feet water. By
changing the position of Black buoy No. 5 to the southward and eastward to mark a twelve feet spot on the
west edge of the channel, the buoying of the best line of water in the channel has been effected.

According to the new survey, fourteen feet was the least water found on the outer bar, and thirtecn and
a half the best on the inner bar at mean low water. The mean rise and fall of the tides is three feet.

Referring to the chart you will perceive considerable change in the shore line at the northwest point of
Shakelford island. A strong current at the mouth of Core scund is washing away that point, and is probably
the cause of the formation of the bank in mid-channel, and the making of a new chanuel to the southward of
Black buoy No. 7.

This new channel, as well as the upper part of the harbor, also, will be thoroughly examined during the
present month, * * * * Jp conclusion, I would express my acknowledgments to Commander Dove, of
the navy, for his cheerful co-operation and promptness in furnishing means and facilities to carry out your
ingtruc ions.

Very respectfully, your obedient servant,
EDWARD CORDELL.

Prof. A. D. BAcCHE,

Superintendent United States Coast Survey, Washington, D. C.

APPENDIX No. 7.

EXTRACTS FROM THE REPORT OF ACTING ASSISTANT EDWARD CORDELIL, RELATIVE TO THE SUR-
VEY OF CORE SOUND, NORTH CAROLINA.

UNITED STATES SCHOONER LENOX,
New Bern, September 9, 1864.
Sir: I have the honor to report the completion of the hydrographic survey of the channel leading
through the Straits and Core sound, from Beaufort harbor into Pamplico sound, North Carolina. Five feet of
water were found on Harbor Island bar, which depth can also be carried over the shoalest places in the
channe] through the sound. Southerly winds depress this depth to four feet seven inehes, while northerly
and easterly winds increase it to nearly six feet. The entrance and bar at Harbor island have been marked
by three iron can buoys, painted white and black, in perpendicular stripes. The outer buoy, a second-class
can, was placed in seventeen feet of water, sticky bottom, one-fourth of a mile outside the bar; southwest of it
three-eighths of amile is the bar buoy, a third-class can, in five and a half feet; and 8. W. by W.3'W,, one-
balf mile from it, lies the inner buoy in eight and a half feet of watereuearly in the position of the former light-
vessel. From here the channel was marked by hand stakes, marking the points of shoals and poirting to
8cs
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the best water, and by running or bush stakes placed at convenient distances from each other in mid-channel.
The number of stakes from Beaufort to Harbor island is 185. The entrance into the straits from Beaufort
will be marked by a spar-buoy as soon as possible. The mean rise and fall of tides in the straits is one foot
and a balt nearly; at the entrance of the straits into Core sound, one foot ; and at Piney Point, about half-way
between Beaulort and Harbor island, four-tenths of a fhor. At Harbor island it is barely perceptible.

The current in the sound is feeble, and principally caused by the prevailing winds. * % * * *
Very respectfully, your obedient sexvant,

EDWARD CORDELL,

Acting Assistant United States Coast Survey.
Prof. A. D. BacHg,

Superintendent United States Coast Survey, Washington, D. C.

APPENDIX No. 8.

TIDE TABLES FOR THE USE OF NAVIGATORS, PREPARED FROM THLE COAST SURVEY OBSERVATIONS
BY A. D. BACHE, SUPERINTENDENT.

[Furnished, by nutherity of the Treasury Departiment, to . and G. W. Blunt, New York, and revised—1864.]

The following tabler will enalle navigators to ascertain the time and height of bigh and low water in
some of the principal ports of the United States. The results are approximate, the observations being still
in progress, and the period of several of them steadily on the increasc as the coast survey advances.

The tides on the coast of the United States, on the Atlantic. Gulf of Mexico, and Tacific, are of three
different classes. Those of the Atlantic are of the most ordinary type, ebbing and flowing twice in twenty-
four hours, and having but moderate differences in height between the two successive high waters or low
waters—one oceurring before noon, the other after noon.

Those of the Pacific coast also ebb and flow twice during twenty-four hours, but the morning and
afternovu tides differ very considerably in height—so much so that at certain periods a rock whieh has three
feet and a half water upou it at low tide may be awash on the next succeeding low water. The intervals,
too, between successive high and successive low waters may be very unequal.

The tides of ports in the Gulf of Mexico, west of Cape St. George, ebb and flow, as a rule, but once in
twenty-foar hours, or are single-day tides. At particular parts of the month there are two small tides in the
twenty-tour hours.  The rise and fall in all these ports is small. East of Cape 5t. George the rise and fall
inereases; there are two tides, as a rule, during the twenty-tour hours, and the daily inequality referred to in
the Pacific tides is large.

These peculiarities require a different way of treating the cases, and in some of them separate tables.

1 propose to enable the navigator to find, from the Nautical Almanac and the following tables, the time
and height of high and low water at any date within the ordinary range of difference produced by winds and
other variable circumstances. I will endeavor to divest the matter of unfamiliar technical expressions as far
as practicable, though, for shortness’ sake, some such terms may be employed after defining them. The
discussion of the Gulf tides has not been carried go far as to enable me to present the results in as definite a
form as the others.

As is well known, the interval between the time of the moon’s crossing the meridian (moon’s transit)
and the time of high water at a given place is nearly constant ; that is, this interval varies between moderate
limits, which can be assigned. The interval at full and change of the moon is known as the establishment of
the port, and is ordinarily marked on the charts. As it is not generally the average of the interval during a
month’s tides, it is a less convenient and less accurate quantity for the use of the navigation than the average
interval which iz used on the Coast Survey charts, and is sometimes called the *mean’’ or “ corrected
establishment.””* The following table gives the principal tidal quantities for the different ports named in the

" This term was introduced by the Rev. gr. Whewell, who has done se wmueh for the investigation of the laws of the
tides.



THE UNITED STATES COAST SURVEY. 59

first column, where they are arranged under specific heads. The third column of the table gives the mean
interval, in hours and minutes, between the moon’s transit and the time of high water next after the transit;
the fourth, the difference between the greatest and the least interval occurring in different parts of the month,
(lunar.) A simple inspection of this column will show how important it is to determine these changes in
many of the ports where they amount to more than half an hour, or to more than fiftcen minutes from the
average interval. The fifth, sixth, and seventh columns refer to the height of the tide. The fitth gives, in
feet, the average rise and fall, or average difference between high and low water; the sixth gives the greatest
difference, commonly known as the rise and fall of spring tides; and the seventh the least difference, known
as the rise and fall of the neap tides.

The average duration of the flood or rising tide is given in the eighth column; of the ¢bb or falling tide
in the ninth; and of the period during which the tide neither rises nor falls, or the “stand,” in the tenth.
The duration of the flood is measured from the middle of the stand at low water to the middle of the stand
at high water, so that the whole duration from one high water to the next, or from one low water to the
next, should be given by the sum of the numbers in the eighth and ninth colamns. At most of these places
given in the list a mark of reference has been established for the height of the tide. I have omitted the
description of these marks, (except in the following localities,) as of no particular interest in this connexion.

BENCH-MARKS,

Boston.—The top of the wall or quay at the entrance of the dry dock in the Charlestown navy yard is
fourtcen feet £%; (or 14.69 feet) above mcan low water.®

New York.—The lower edge of a straight line cut in a stone wall at the head of a wooden wharf on
Governor’s island is thirteen feet 2% -(or 13.97 feet) above mean low water. The letters U. 8. C. 8. are cut
in the rame sione.

Old Point Comfort, Va~—~A line cui in the wall of the light-house, one foot from the ground, on the
southwest side, 1z eleven feet (11 feet) above mean low water.

Charleston, S. C—The outer and lower edge of embrasure of gun No. 3, at Castle Pinckney, is ten

feet L2 (10.13 feet) above mean low water.

TABLE 1.— Tede table for the coast of the United States.

INTERVAL BETWE
TIME OF MOON'S
TRANSIT AND TIME
OF HIGH WATER.

RISE AND FALL. . MFAN DURATION OF—

£ 3% i |
PORT. STATE. : :_: B | 5‘ 5
i . . |3 i l i
: PoE TE * i |
! Z f 2 —= kS < '
LE R = T s
3 EE: ¢ : | E <
I & ELE & £ R Ei
: = = : 7, = >
1 ; 2 i 3 4 5 6. 5 B9 10
J—  p— -
T o 3 ) o - R T
O AST o O i :
COAST FROM PORTLAND To KEW Ymn\.! k. m . m. | Feel Feet. % Feet,  h. m. | k. m hooom,
Eastport oo : 11 B o 51 1% 2.6 | 140 6 3 1 6 23 ...
o - " N a2
Hanniwell’s Point, Kennebec river. 11 15 1 14 81 9.3 7.0 6 16 ) 6 11 0 22
Portland ... ... Ll 312 0 44 89 9.9 .6 6 14 i 6 12 “.:0
Portsmouth . ... e ... 11 23 53 &6 9.9 7.2 6 ex | 6 7 :1
NeWbUryport . cooceeon v iaiaionns ..o 1129 50 T8 9.1 6. G S T A 24
B w57 2 8.6 10.2 71 6 17 ! t: 0 ll?
LT L i1 13 50 | 9.9 10.6 %6 6 J0 L8 6y G
Boghon Bght. cocovenieriiinniiiariiaan. ooae 1 12 35 ! 9.3 | 109 81 6 20 6 6 15
BOSION -l o 1oev ! 43 0.0 | 1.3 85 6 13 1 G 13 23
Plymouth .. 11 19 51 0 w2 1L4 a0 613 06 ;'L 4
Wellficet... ... m s 113 e | 130 a2 G 6 6 1
Provincetowni 11 22 40 9.9 10.8 7.7 4] li» {‘ : 5(9 ﬂ.l.
MONOMOY - « v e v acnmmaemmaeeermmnans ianas 11 58 37 3.8 .'1‘3 ‘2, 6 6 2" | ‘: 44 %
Nantucket ......... N [ 12 24 37 3.1 3.6 2.6 6 23 | : 9
* In consequence of alterations made to the wall during the year 1850 the coping is seven-hundredths of a foot lower than
formerly.

t From Major J. D. Grahamn’s observations.
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TABLE I—Continued.
T i !
|INTERVAL BETWEEK |
: | TIME OF MOON'S!
: ! TRANSIT AND TIME| RISE AND FALL.
i . OF HIGH WATER. |
' e S
E | 2% “
PORT. i STATE. | S % ; !
= iz C
l z g A
‘ ) SEE LOE
i = gt g P
i = = i = 3
- —e [ B
1 2, ) T S B
VORTLAND TO NEW YOrK—Continned. ‘ b m. b m Feet. Feet.
Hywunbs .. 12 e ‘l 30 3.2 30
Edgartown. . 12 186 34 20 25 |
Holmes's Hole 11 43 31 17 1.8
TFarpaulin Cove . 8 4 49 2.3 2.8 |
Wood's Ilole, north side. .- . ... ... L..do. 789 53 4.0 4.7 |
Wood's Hole, southside. ... .......... ....do.. B M 45 ! 1.6 2.0
Menemsha Bight.. T 45 1 0 2.7 39
Quick's Hole, north side 7 31 1 15 3.7 4.3
Quick’s Hole, south gide . 7 36 1 10 3.1 3.8
Cuttyhmnk . .ceeeie o 7 40 49 35 4.2
Kettle COVe cuumniarnanannaoeneaannns . T 48 T 0 4.3 5.0
Bird Island light. coocoooiiiaiaanns - T 58 45 , 4.4 5.3
New Bedford entrance, (Dumpling Rcck\)? N . F T 41 [ 38 4.6
Newport B T4 24 3.9 4.6
Point Judith ! 7 32 46 3.1 3.7
Biock island. . oo o ioaii JRPRRIY; [ TR, 7 36 41 2.8 3.5
Montauk Point, Lo 1. oo ..o New York & 20 1 11 1.9 2.4
Sandy Hlook ... ool ce..doo . 79 ' 7 4.8 5.6
New York « .o ool JR 12 . 8 13 . 43 4.3 5.4
HUDRON RIVER. ‘
Dobb’s Ferry [V 1] 44 3.6 4.4
Tarrytown. 9 57 ! 58 3.5 4.0
Verplanck = Point ....o...oooaon 10 8 | 34 3.1 3.8
West Point... ... coo.ooont 112 37 2.7 3.2
Poughkeepric ... ... 12 54 3.2 3.9
Tivoli.... -coeo o no 1 24 51 4.0 4.6
Stuyvesant ... ... 3 23 48 3.8 4.4
Castleton . - . cvveeenn.n 4 29 55 .7 3.0
Greenbush 5 22 40 2.3 2.5
LONG ISLAND SOUXD. ‘
; i
Watceh Hill Rhode Island .. 9 0 23 27 3.1
Stoningion ... . Conuecticut. ... - 9 7 30 2.7 3.2
Little Gull islan 1 New York. .o fem 17 9.5 2.9
New London . | Connecticut.......... 9 28 52 2.6 31
New Haven .. .ooccemiivmniiaiannn R L 11 16 1 8 5. 6.2
Bridgeport . o111 1 3 6.5 8.0
Oyster Bay, Lo caoooiiinaniiniane. | New York......... 7 51 7.3 9.2
Saud’s eint, L. 1 : Fs 11 13 31 7.7 8.9
New Rochelle . L1122 32 7.6 8.6
Throg's Neck . oo 1120 39 73 9.2
COAST OF NEW JERSEY. ;
|
Cold Springinlet ... ... © New Jersey.......... T 3 0 51 4.4 5.4
Cape May landing ....ooooivaiiiniinn 5 8 19 i 47 4.8 6.0
DELAWARFE BAY AND RIVER. =
i
Delawnre breakwater. coooovoeeovanan. i Delaware. ... 8 0 50 35 4.5
Highree's, Cape May . . i New Jersey 8 33 43 4.9 6.2
Egg Isiand light . PR RN ) 9 4 51 6.0 7.0
Mahon's river cverve-| Delaware............ 9 52 48 59 6.9
Neweastde. ... O e 11 53 24 6.5 6.9
Philadelphia - co.ooioaenes i Pennsylvania.. ......} 13 44 44 6.0 6.8
CHESAPEAKE BAY AND RIVERS. ‘
013 Point Comfort*...... .. TR e P 8 46 52 25 3.0
Poiint LOOKOU « conamv e eariinnnnnnass { Maryiand....._...... 12 58 45 14 | 1.9
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TABLE I—Continned.
{INTERV AL BETWEEN |
{OTIME OF MOON'S
| TIRANSIT AND TIME RISE AND FALL.
OF HIGH WATER.
T i
PORT. STATE. ! ; |
1. 2. 3. L4 5 6.
CHESAPEAKE BAY AND KIVERS—Cont'd. hom : P Feet. | Feer. !
Aunvapolis ... .. .iiiiiaiaieans Maryland . ... ... 1T 4 40 0,0 1.6
Bodkin light .. ... ... ...l 18 8 48 1.0 1.3
Baltimore. ........ooenounneaniiaean. 18 58 | 44 1.3 1.5
‘Washington . . 20 10 | 59 10 3.4
James river, (City Point) 14 37 1 0 ! 2R 3.0
Riekmond .. ... oo e 16 54 ‘ 1 6 2.0 3.4
Tappabannock ....... ...l 138 46 1.6 ! 1.9
COAST OF NORTH AND SOUTH CARDLIN 4, ! ! |
GEORGTA, AND FLORID AL ' :
Hatteras inlet . - T 4 57 2.0 2.2
Beaufort ... ... ool 726 50 L8 3.3
Bald Head ... .. ... .coeivui i o1]- 726 34 4.3 3.0
Smithwiile. ... .ol T 10 38 4.5 5.5
Wilmington . ... ....... IO . 9 ¢ i 1 o0 27 3.1
Georgetown entranc P7 a6 ! 42 3.8 | 4.7 |
Bull’'s Island bay.... ......... T 16 57 4.8 ‘ 57
Charleston, (custom-houre wharf) T 26 g 5.1 6.0
St. Helenasound - ... oovinoiiiaaaa . T 8 1 o 59 | 7.4 1
Fort Pulagki, (Savannah enfrance). ... T2 40 7.0 | g0 j
Savannah, (dry-doek wharf). ... ..., ® 13 51 65 A
Doboy light-house « oo oooe ceeeen e, | - 7 33 55 6.6 TR
St Simon’s. ... ool 743 46 6.8 1 &2 |
Fort Clineh . .._....................... Florida T 53 16 59 6.7 |
8t. John's river .do. 7 OoRr 48 4.5 \ 5.5 l
8t. Augustine g @1 43 4.2 | 4.0 !
Cape Florida ! 500 L5 | LR
Indian key g 23 19 | Le | 22
B 40 foooill e i 20|
9 40 115 1.3 15
Tortugas - -cc.on.. 9 56 1 32 1.2 1.5 i
Charlotte harbor . 13 9 1 38 11 1.3
Tampa Bay, (Egmont key).. ... 11 21 103 1.4 1.8
Cedar Keys, (Depot key).... ......... |- 13 15 1 55 2.6 3.2
St Mark's .o e 13 38 2 0 2.2 | 2.9
WESTERN COAST. : |
San Diego. ... .. .. ...t California....._..... 9 38 S 3.7 4.0
San Pedro ... __ ~do_. 9 39 1 4R 3.7 4.7
Cuyler's harhor PR (s a 23 12 3.7 Al
San Lais Obispo . ... ... ... ... ceedo L 10 8 1 52 | 3.6 4.8
Monterey . ....... ... . ............. ceeadon oL 10 22 44 3.4 4.3
South Farallon ...... ... ... _.......0. .- 10 37 1 16 3.6 4.4
San Frarncisco, {north beach) ... R L 12 6 1 4 3.6 4.3
Mare igland, (San Francisco bay)..__...i- PR’ (3 N 13 40 1 15 4.8 5.2
Benicin, (San Francisco bay)...........|. 14 10 1 0 4.5 51
Ravenswoad, (San Fgmcisco b 12 306 57 6.3 : 7.3 H
117 1 54 3.6 17
12 2 A T 4.4 | 55
11 26 16! 51 ez
12 42 1o 6.1 | 7.4
I 1e a3 1 28 5.6 | 7.4
to3 g i 3 4.6 | 5.5
S1ellACOOMT* - . eeeeaenieiaenannss @0 446 | 1 6 o2 |
Semi-ah-moo bay*. .. ool O 4 50 L 2 5.7 “ 6.6 1
i i H i
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3
9 10.
k. m. o ome
G 15 32
7 8 15
6 31 i 14
6 49 ...
6 52 €0
7 31 ¢ 35
T8 ...
i R o0
6 10 42
o6 1T 2
C 6 26 26
T 40 30
6 19 35
6 [ 30
6 7 33
& 12 23
PR a5 2%
L7 22 14
[ T N D
6 16 | 20
6 17 |
[
G 11 2
6 2 43
5 59 | 19
I 5 55 | 13
i 5.90 12
15 40 ...
535
6 11 !
6 13 |
6 11
| 5 0
6 5
6 3
; S5 58
; 6 2
[} O ..
5 5 34
e T
5 hY
o6
H S
e 0
! i
P67
6 w8 |
6 6 | -
i5 52 \ ........
i 6 25 | o
‘ G 18 ] 26
! |

* See remarks on page 92, and following.
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Nore.~—The mean interval in column 3 has been increased by 12/4. 26m. (half a mean lunar day) for
some of the ports in Delaware river and Chesapeake bay, so as to show the succession of times from the
mouth, Therefore 12%. 26m. ought to be subtracted from the establishments which are greater than that
quantity before using them.

The foregoing Table I gives the means of determining, roughly, the time and height of high water at
the several ports named. The hour of transit of the moon preceding the time of high water is to be taken
from the Almanace, and, the mean establishment being added, the time of high water results. Thus:

Example I—I1t is required to find the time of high water at New York on November 5, 1854, The
American Almanae gives 0/4. Om. as the time of transit of the moon oun that day. The mean interval for
New York, from Table 1, column 3, is 84. 13/m., which, as the transit was at 0%, ig, roughly, the time of high
watcr.  "I'he moon being full, the height is that of spring tides of column 6, viz: 5.4 feet. If the soundings
on the chart are redueed to low-water spring tides, 5.4 feet are to be added to them to give the depth at high
water. 1f the soundings are reduced to mean low water, the rise and fall of mean tides being 1.1 foot less
than for springs, the rise or inercase of depth will be half of this, or 0.6 of a foot less than 5.4 feet, which is
4.8 feet, or nearly four feet ten inches.

Ezample 11—Required the time of high water at Boston on January 23, 1851. From the American
Almanae we find the time of the moon’s southing or transit on that day 54. 18m. a. m., and from Table I the
mean interval at Boston dry dock is 114. 27m.

We have then 54, 18m., time of transit.

To which add 11 27  mean interval from Table I.

16 45  time of ligh water, or 4. 45m. p. m.

If the Greenwich Nautical Almanac is used, add 2m. to the time of transit of Greenwich for every hour
of west longitude, and its proportional part for less than an hour. It will suffice to take the half hour which
may be over any number of hours, as the correction for less than this would be lesz thau one minute, and
need not be taken into acecunt. Thus, Boston is 44. 44m. west of Greenwich. The correction to be applied
to the time of trangit of the moon is, for the four hours, eight minutes, and for the forty-four minutes, one
minute. The time of tranzit on the date assumed in the preceding example is 174. 9m. of the 22d. or 54.
9m. a. m. of the 23d, to which add nine minutes, the correction just found, gives 5%4. 18m., as before ascer-
tained from the American Almanac.

In using the United States Nautical Almanac, in the astronomieal part of which the transits of the
moon are given for the meridian of Washington, the corrections required may, in this first approximation for
the Atlantic coast, be neglected.  To find the time of the next following low water, add, from Table I, the
duration of ebb tide.

This gives 44. 45m. p. m., time of high water.

6 13  duration ot ¢bb from Table 1.

10 58 p.m.

By subtracting the duration of flood tide we obtain the time of the preceding low water, 10%. 32m. a. m.,
recollecting that 4%. 45m. p. m. is the same as 164. 45m. reckoned from midnight.

'The height of this tide, corresponding to the transit of 54., will bring it nearly to a neap tide, and the
rise and fall obtained from column 7, Table I, is 8.5 feet. The next following high water may be had by
adding to the time of low water the duration of flood from Table 1; thus:

104. 58m. p. m.,, time of low wuter January 23.
6 13 duration of fload from Table 1.

Som 17 11 or 54 11m. on January 24.
Or, having found the time of high water, the time of the next following high water may be found by
adding the duration of flood and ebb together, and their sum to the time of high water found ; thus:
64. 13m., duration of ebb tide from Table I.
6 13 duration of flood.

Sum 12 26 duration of whole tide.
4 45 p- m., January 23, time of high water.

Sum 17 11 or 54. 1lm. a. m, Junuary 24, time of the next succeeding high water,
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Subtracting the same quantity will give the time of the preceding high water; thus:
4/. 43m. p. m., or 164, 45m. from midnight, is the time of high water.
12 26  duration of flood and ebb tide.

4 19  a.m. of the 23d for the preceding high water.

The duration of the flood and the ebb being reckoned from the middle of one stand or slack water to
the middle of the next, the time of beginning of stand of ebb or flood will be found by subtracting half the
duration of stand or slack water given by column 10, Table I, from the time of high or low water, and the
time of the end of the stand of ebb or flood by adding the same. A iearer approximation to the times and
heights of high water may be obtained by the use of Tables 11 and 111

TasLe 1I.

Interval hetween the time of moon's transit and the time of Ligh water jfor diferent hours of transit, and jfor
several different ports

Timeof moon’s: Boston, 1\[;15541 New York, Philadel- 0ld Point ' Baltimore, Smithville,  Charleston.  Ft. Pulaski, Key West. San Francis-
transit. : ; N.Y. phia. Pa. (!omfm't,\‘u“ Md. N.C S. C. Savannah, Gu. Fla. co, Cal.
fo. m. hooom. hoom, /] B Booom. b oo i, m heoome Aooom
(1] 0 1L 4e 8 20 I 1 ®Hh G 47 T T T HEH] 1 o
¢ 30 1 33 & 1 PR 84 G4 T2 T3 T3 HLGt [
i 4 11 28 g 13 L) B4 637 710 T Rl LU S 11 53
1 40 124 ®oi0 o2l B 40 6 T3 79l TO15 @13 13 47
20 1t 20 6 ioIe B 5 620 T T8 T ) & 141
230 1116 2 4 114 w32 6 21 T6 T o1 7 o o 1 11 36
30 13 TS5 1 1t 527 G 27 T4 7 b n 5] T 1t 33
3 30 1t 1o T2 1 & 8 2 613 7 3 T ) n 5 11 33
4 3] 1 7 TOs2 1 6 ®O90 6 1 70 ToQ T4 I q
4 30 Ll (34 T3 1 3 . SELI 6 10 T3 TR n B il 16
H U 11 6 7 53 1 0 : B 23 6 10 T4 T8 T4 o2 11 55
303U 11 9 7 56 0 3 : 8 246 6 13 T 6 T T T 6 G010 12 3
& 0 11 13 T 5 [V : 8 32 619 T o9 T 12 T v 12 1t
[T 1) PR ) & D 4 1 ; I ] [Sa T 13 T W 7 4 33 12
T 0 195 8 11 1 7 8 42 & 32 T 17 T4 7 v 40 12
7 30 ; 11 32 g 17 115 & 5B 6 30 T3 7 42 7 0 12
8 0 . 11 ¢ 8 23 123 9 4 6 44 T W 7o 7 106 12 34
8 30 11 43 8 27 1 20 9 8 6 49 T 83 T od4D T U 57
9 o 1L 47 B2 1 #H 9 10 6 52 737 74w n 6 12 36
9 30 § 1} 48 R34 L3y 9 12 6 54 T 99 T 7 io 3 12 34
10 0 11 49 B35 1 42 ! g4 10 G 53 T 4o T T Bo50 2 30
10 30 IE 48 B 34 1 43 9 8 6 52 To40 T 47 T 4 Y 56 10 2
11 0 11 47 B 31 1 41 9 4 6 o0 786 T4 v 737 943 12 17
il 3u | 11 43 g 23 1 37 9 2 6 4 7 30 T4l T 9 40 1209

{
i
;
I
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TasLe 111

Stowing the vise and fall of tides, and corrections to be applied to determine the deptlh at kigh water of

soundings on charts referred to mean low water, and to low water spring tides.

1 H | &=
. ! [
Boxton, Mass. H New York, X. 7Y, J Philadelphia, Pa. Old Point Comfort, Va. Baltimere, Md. g
| [ EE
- . o - ! j = g
‘ i ‘ | | ; ? |2 E
A i B C. A B C | A B i A B | C A . C &
| i ! \ &=
Hour. | Feet, i Feet. Feet, Feet. Teel. Feet. i Feet. | Feet. 1 Feet, | Feet, Feet, } Feet. Feet, | Fect. Feet, : Houwr
0 1Le | 106 | 1.3 4.9 4.5 49 | 63 62 . 63 1 29 ] 26 . 29 L5 . L4 | 16| 0
10 1L3 ] 106 1 1.3 . 49 | 45 | 49 | 64 . 6.4 “ 65 - 8 27 | a0 | 15! ual 16| 1
2 1.2 | lo.5 | 1.2 4.7 4.4 48 | 66 65 | 66 2. 27 | 29 .5 13 | 15 |2
3 1.6 | 103 | 0.0 43 4.2 4.6 | 66 | 65 6.0 2. 26 | 28 | L4 L3 15| 3
4 10,0 | 180 | 10.7 3.8 4.0 44 | 64 ! G4 | B5 2. 2.4 2.7 1.3 12 14| 4
5 1 s.2 | 97 | 104 3.5 3.8 | 42 | 61 62 | 63 2. 2.3 2.6 1.1 11 L3 | 5
6 . BRE | 94 10.1 3.3 3.7 41 [ 57 1 59 | 6.0 2, 2.2 2.5 0.9 L1 { L3 . 6
T os6 9.3 | 10.0 3.3 37 41 | 541 56 | 57 2, 2.3 a5 0.9 L1 1.3 . 7
8y B9 95 102 3.6 & | 42 | 52 53 | 54 2 24 26 | 10 12l 14 8
9 " 0.4 ' 97 10.4 4.0 4.0 4.4 | 54 b4 5.5 2.5 5 2.8 1.1 L3 15 Lo
10 10.1 10.0 10.7 4.5 4.3 4.7 5.7 5.7 5.8 2.8 2.7 29 1.3 1.4 1.6 | 10
11 10.7 0.3 1L.0 5.8 4.5 4.4 6.0 6.0 6.1 ‘ 3.0 2.8 3.0 1.4 1.4 ! 16 1‘ 11
Tapre IIT—Continued.
— - : -
g Smithville, N. C. i Jharleston, S. C. Tort Pulaski, Savannah Kcy West, Fla, San Francisco, Cal. g
S . - ! entrance, i E =
& g i 5
3 e ey T *
ET 0 A B.oC AT B A B. C. A . B C. A1 C. g
,r‘ i H g
Hour, Feet, Feet. Fret. ! Fect. @ Fert. . Feei Feet. Fect. Feet, Fect. Feet. | Feet. | Feet. Fect. Fect, Hour,
0 5.2 4.8 ¢ &1 ¢ G0 a5 0 6.0 7.8 7.4 7.8 1.3 1.4 135 | 4.5 4.0 4. 4 0
1 5.1 4.8 | 5.1 3.0 5.5 5.8 7Y 7.4 7.9 1.5 1.4 L5 | 39 3.7 4.1 | 1
2 2.0 4.7 a0 0 5T 5.4 4.8 7.6 7.3 T 1.5 1.4 L5 ‘ 3.7 3.6 4.1 2
3 4.6 4.5 4.8 5.3 28,2 5.6 Tt 7.0 T3 1.4 1.3 14 1 35 35 4.0 3
4 4.3 4.4 4.7 4.7 4.9 | 5.4 6.5 6.7 7.2 e L2 [ L3 } 3.1 3.3 3.8 | 4
5 4.0 4.3 4.6, 4.4 4.8 : 2 6.1 6.0 7.4 1.0, 11 L2 : 28 3.1 3.6 l 3
6 B8 42 45 42 46 ‘ 5.1 58 64 . 68 09 : L0 | L1 . 27 . 3.1 61 6
7 3.8 4. 4.4 4.3 4.7 | 61 6.0 6.3 6.9 0.9 ! L1 1.2 30 3.3 3.7 7
8 4.0 4. ¢ 4.3 4.5 4.8 ! 3 6.4 6.7 7.1 1O ‘ 1.2 .3 3.4 3.5 3.4 ' 8
9 4.3 4.3 4.6 5.0 50 ' 5.5 6.9 6.9 . 7.4 .2 . 13 L4 | 38 6 4.1 . 9
10 4.7 46 1 4.9 55 . 53 . 58 7.4 7.0 7.6 1.4 14 15 L 40 3R 422 . 1o
11 5.0 4.7 ) 5.0 5.9 1 55 . 9 7.8 7.8 7.8 L5 1.4 15 4.2 3.8 4.3 ; 11

In these the variations in the interval between the moon’s transit and high water are shown for some of
the principal ports contained in Table I. These variations of intervals depend upon the age of the moon,
and, as they go through their values in half a lunar month, are known as the half-monthly inequality of interval,
The table extends from the 0/. of transit, midnight of the calendar day, or full of the moon, to 114 hours.
The numbers for change of the moon correspond to those of 04, and for 13 hours (or 1%. p. m. of the calendar
day) to 1 hour, and so on up to 23 bours. The ports for which the numbers are given are designated by the
heading of the column.

The mean interval, it will be seen, does not occur at full and change, but nearly two days afterwards, on
the Atlantic coast. At Key West it occurs more nearly at full and change, and at San Francisco still more
nearly.

The same remark applies to the heights; spring tides occur about two days after the full and change of
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the moon, and neaps two days after the first and last quarters., The use of this table of nearer approximation
is quite as simple as that of Table I.

Rule to find the time of high water—Look in the Almanac for the time of the moon’s transit (or
southing) for the date required. In the table corresponding io that time will be found the number to be
added to the time of fransit.

Ezample IIT—Required, the time of high water at New York October 1, 1856. TUsing the United
States Nautical Almanac, we find the time of the moon’s transit 1%. 24/m., astronomical reckoning, or 1. 24m-
p- m. calendar time. From Table IT we have, under the heading of New York, for 1/4. 30m. (the nearcst
number to 14. 24m. in the table) 8%. 10m.

Thus, to 1/4.24m., time of moon’s transit,

Add 8 10  interval found in Table TTIL.

The sum @ 34  p. m. is the time of high water on the 1st of October, 1856.

If the sum of these numbers had exceeded twelve, the tide would have belonged to October 2, and we
must have gone back to the transit of the day before and computed with it to obtain the tide of October 1.

Rule to find the height ¢f high water—Enter Table I11, column 1, with the time of moouw’s transit.
In the column headed with the name of the place, and marked A, will be found the rise and fall corresponding
to the time of transit; in column B the number o be added to soundings on the chart, where the soundings
are given for mean low water; in column C the pumber to be added to charts of which the soundings are
given for low water spring tides.

In the foregoing example, {(II1,) the time of transit being between 1 and 2 hours, we find from Table ITT
the rise and fall of tides on the 1st of October, 1856, between 4.9 and 4.7; the number to be added to
sounding given for mean low water 4.5 feet, (column B,) and for low water spring tides (column (') 4.9 feet.

- Having found the time of high waler, that of low water may be obtained, nearly, by adding the duration
of ebb from column 9, Table I. The time of the next preceding low water may be found by subtracting
the duration of flood from column 8, Table I. The time of the next following high water may le found by
adding the duaration of both flood and ebb, and of the next preceding high water by subtracting the same
duration of' the whole tide.

Ezample IV —1'0 find the next high water following that of Example ITIL

T'he duration of flood, column 8, Table I, for New York, is 64. Om.; and of ebb, from column 9, iz
6%.25m.; the sum iz 12/4. 256m.

To 9%. 34m. p. m., October 1, time of high water found,

Add 12 25 duration of flood and ebb.

Sum 21 59 or 9% 59m. a. m. of Oectober 2, the time of the next high water.

TIDES OF THE PACIFIC COAST AND OF PART OF THE COAST OF FLORIDA. ~

On the Pacific coast there are, as a general rule, one large and one small tide during the day, the hei ght
of the two successive high waters occurring one a. m. the other p. m. of the same twenty-four hours, and the
intervals from the next preceding transit of the moon are very different. The inequalities depend upon the
moon’s declination ; they disappear near the time of the moon’s declination being nothing, and are greatest
about the time of its being greatest. The inequalities for low water are not the same as for high, though
they disappear and have the greatest value at nearly the same times. The tidles of the southern part of
Florida and of the western coast of that peninsula, as far as St. Mark’s, are of the same character.

In Puget’s sound the inequalities for the interval of high water and for the height of low water follow
this rule; but those for the interval of low water and height of high water disappear about once day lefore
the moon’s declination is greatest, and are greatest about four or five days before the greatest declination.

‘When the moon’s declination is north, the highest of the two tides of the twenty-four hours ocecurs af
San Francisco about eleven and a half hours after the moon’s southing, (transit;) and when the declination
is south, the lowest of the two high tides occurs about that interval.

The lowest of the two low waters of the day is one which follows next the highest high water. The
nature of these tides will probably appear more plainly from the annexed diagrams. In them the height of

9cs
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the tide is set off at the side on a scale of feet, and the hours of the

T day are at the top. At 12 noon, for example, the tide-gange marked
7‘ i DA 6.7 feet. Joining all the heights observed in the twen ty-four hours,
o ] '. we have a curve like that marked in the figure. The two high
R waters are @ and ¢; the two low waters & and d. If a is the bigh
) water which oceurs about twelve hours after the transit of the moon,
4 when the declination is south, the ebb @ & is quite small, and the
3 high water, a, is much lower than the next high water, c. If the
2 moon’s declination is north, it is the large high water, a, of the
1 second dingram which occurs next after the transit, and about twelve
o hours from it. At Key West the contrary obtains, diagram 1 apply-

ing when the moon’s declination is north, and diagram 2 when south.
8} Tables IV and V give the number to be added to the time of moon’s
i transit to find the time of high water almost as readily ag in the
/. former case. 'They are of double entry, the time of transit being,
¢ as before, placed in the first column. The number of days from
> the day at which the moon had the greatest declination is arranged

+ at the top of the table. Entering the first column with the time
3 of transit, and following the linc horizontally until we come under
2 the column containing the days from the greatest declination, we find
1 the number to be added to the time of the transit to give the timc of
o high water. If the moon’s declination is south, Table TV is to be

" usged; if north, Table V.

Tables IV to IX, inclusive, have heen recomputed, using more complete data for the inequalities above
referred to, and to those for San Francisco similar_tables have been added for San Diego, Astoria, Port
Townshend, and Key West, Fla.  For the other places on the Western Coast given in T'able L the following
rules will give sufficiently close approximations.

To obtain the times of high or low water for San Pedro, Cuyler’s harbor, and S8an Luis Obispo, compute
first the time for San Diego by Tables 1V, V, or VILI; then add to the time thus obtained 30 minntes to
obtain the time for San Luis Obispo, and subtract 13 misutes for Cuyler’s harbor. At San Pedro the time
of high or low water is sensibly the same as at San Diego.

For Monterey, South Farallon, Mare Igland, Benicia, Ravenswood, and Bodega, compnte first the time
for San Francisco; then subtract from the time thus obtained 14. 44m. for Monterey, 1%. 29sm. for the South
Farallon, and 49m. for Bodega, and add 34sm. for Mare Island, 14. 422. for Benicia, and 30m. for Ravenswood.
For Humbolds bay, Port Orford, and Neeah harbor, compute first the time for Astoria; then subtract from
it 407. for Humboldt bay, 1%. 16m. for Port Orford, and 9m. for Nceah harbor.

For Steilacoom and Semiazhmoo bay, compute first the time for Port Townshend, and add to it 57m. for
Steilacoom and 14. for Semiahmoo. The approximation will be only a rough one for Steilacoom.

"For the heights, Tubles VI, VII, and IX for San Diego can be used without change for San Pedro,
Cuyler’s harbor, aud San Luis Obispo. These tables for San Francisco arc also applicable to Monterey,
South Farallon, and Bodega. For Mare Island add 1.2 foot, for Benicia 0.9 foot, and for Ravenswood 2.7
feet, to the quantities for San Francisco.

¥or Humboldt bay, Port Orford, and Neeah harbor, the tables for Astoria may be used, subtracting 1.7
foot for Humboldt bay, and 1.0 foot for Port Orford. For Neeah harbor the tables will give approximate
results without change.

For Semishmoo bay, add one foot to the quantities in the tables for Port Townshend. For Steilacoom,
a rough approximate may be obtained by adding 4.6 feet to them.

For the coast of Florida, compute the times of high or low water for Key West, and subtract 14. 7. for
Indian key, and add 26m. for Tortugas, 3%. 39m. for Charlotte harbor, 14. 51, for Egmont key, 34. 45m.
for Cedar keys, and 44. 8m. for St. Mark’s. For the heights, add half a foot for Indian key, and use the
tables without change for Tortugas and Egmont key. For Cedar keys and St. Mark’s the results could nos
be obtained with much accuracy in this way; special tables will be prepared for those places.
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10 ' 215 | 1158 1143 1125 ) 1108 1035 141 038 1ea | o4 | o105l IRt 126 140

130 0 1209 | 1153 1337 1119 1102, 1049 1035 | 1032 10 33 1032 | 1043, 10550 1107 1120, 1134

2 0 | 12 03 11 47 11 31 11 13 10 56 10 43 10 24 10 26 100 27 10 32 10 39 1 10 49 ‘ 11 01 1l 14 11 28

230 | 1158 | 11 42| 1126] 1108) 1051 103! 1oed wa e 1097 1034 0400 1056 1! 11y

30 15 | uasy| ue| nos| 0e] W] WA W18 . 1019 1024 ¢ 1031 1041 : 1065 1

330 55 | 1139) 1123 1105 1048 j W35, 102 wis o101y W2 | 1081 10417 10530 11060 1120
40 1200 | 1144 1198] 1110) 1053 1040) 209 | 1023 | 1024 1020 1 10365 1046 1058 1111 1125

430 | 1208 | 1152 1336 1118 1101; 1048 J034| 1031 10 32 1087 1 to4d! 1050 1106 11190 1183

50 1217 | 12o01] L145| Uey| 10| 1057 ] W043] 1040 | o4l | 1046 | 10853 i woes! 1115 ues 142

530 ; 1225 LR I R Ao I A D IR ) B L n:»% 10 51 048 110 44 s oo Lo11es . 1136 150

6 0 | 1233 | 1217 1201) 1143 | 1126 1113] 1059 | 1036 | 1057 1162 ‘ 1o’ 111wl 713l 114 W5

630 | 1238 | 122 1206] 1148 1 3L) 1118 1104} 11 | 1102 107 | 1034 1124l 1136, 14 1203

T O 1245 | 1229 1213 1155) 1138, N2l uu 1WO0R 310 M4 © 1R 113 143 s 121

730 0 1250 | 1235] 1210) 12| vl A waw] 1 loaas ;g0 | op9r 19T 14 awoz 1216

B0 | 1256 | 1240 1224{ 1206| 1140 1136 1w We o oJr20 bo1res po1rae 10420 1A IR0 123

830 | 1250 | 1243 1227 l2ow| Lise| Llge) 1023, 112 | 0193 | 1198 45| 1157, 12100 12
9 0 1258 | 1242| 12926| 1208 1151 | 1138| 1124} 112 ! 119 ey | Pl 1s6 2209 a2y
930 | 1256 | 1240) 1224 1206) 114a9| 1136 1122] 1119 I 1w s ! BRPIECEES F R A
10 0 | 1252 | 1236) 1290 1202 1145 1132) 1118, 1115 | 1116 1121 138 1150 1203 * 12 17
1030 | 1246 | 1230] 1214 1156] 1130 | 1196] 1112 wmwow oo ; 1115 | P11 a2 ‘ 144 | s | 121
1 0 1239 | 1223] 1207 1149 1132] 1116] 1105| 1102 | 1103 j noe jhssp A ns, 12
11 3¢ 1231 | 1215 1159 | 1141 1124 ‘ I 1057 1054 | 1055 i oo | 1oty T 1lew | w4z, 1156

i i 1 i |
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TABLE IV.—ASTORIA.

SR ]
u: .g i Before— ) } - After.
g~ ! . i ? .
= 7 6 5 4 3 ‘ 2 [ IO 2 | 3 5 6 7
| ! | 1
! { ! '
h m. ko m, k, m. 3 b o, ko m. h. m, k. m. }( k. m. Je. m. i k. m. k. m. i k. m. ko om. heom. | h.om.
00l 1242 55 1 I8 57 13180 133 | 1338 ) 1341 | 1343 I 1346 1344 | 1340 1394 131413 2
030 | 12 36 1240 | 1250 | 1312] 12| 1B (1335, 1339 5 1340 13 38 1 13 34 1318 13 8|12 56
10 129 12 42 \ 252 13 5| 1315 1385 13 2R 1\ 1332 | 1333 1331 ¢ 1397 1[I 13 11249
13 | 1293 1236 | 1246 1259 13 9] 131y 1322| 1326 | 1327 1325 | 1391 1350 1255|1243
2 0 121 @oe | 1238] 1251] 13 1] 1311 1314] 1k | 1318 1317 ' 1313 1257 1247|1235
w30 | 12 9 1222 | 1232 1245) 1255 13 50 13 8 l 1312 } 13 13 B3I | 13 7 125 124111220
30 12 3 1206 | 12e6| 1230 1249 1250 13 2] 13 6 | 13 7 1351 131 1245 1235|1293
3 30 11 58 12 11 1221 1234 1244 12 54 { 257 131 ‘ 13 2 13 0 | 1256 1240 0 12 30 | 12 18
10 11 57 1230 - 1290 1233 ] 1243 | 1953 1256, 13 0 | 13 1 1259 | 1255 12300 1299 |12 17
1 30 12 0 1213 0 1223] 1236] 1246 | 1236 12 59 ] B3 13 4 132 | 1238 1242 1232122
500 128 129l 1231 1244 12541 13 41‘ 13 71 1311 | 1319 1310 |13 6 1250 0 12 40 | 12 28
530 1 1215 1zee | 123e] 12510 13 1) 1B 1814 ; 1318 | 1319 | 1317 | 1313 12 5% 12 47 | 12 35
6 0 1295 TRHE 12480 13 14 1301) 1391 ] 13245 1328 | 1320 1327 | 1323 13 7 1257(1245
Ga0 L1236 124y o12av| 132 13| I3se! 1333 1339 | 1340 13 38 : 13 34 131 13 81256
70 1245 as |13 80 13er| 133 1341] 1344 1348 13 49 1347 | 13 43 1327 1317313 5
TE0) 1255 138 I3 18 1331 1341) 13510 1354 1358 ; 1359 | 1357 | 1353 13371 1327{1315
#0013y 1316 0 I326] 1339 1340 ] 1356 14 2| 14 6 . 14 7 | 145 | 141 1345 133513 23
® 30 13 8 1320 0 133t] 1344 1354|1404 14 70 140 1412 L 1410 | 14 6 1350 1340/ 13 28
90 ! I e b o1as] 1346 13560 14 60 14 9] 1413 1414 112 | 148 1352 1342113 30
930 1322 | sl 45 1355 14 50 14 B| 1412 413 | 1411 | 34 7 13 50| 13 4113 29
00| | e e 134LE 3500 M1 M 4 B8 1409 ‘ 147 | 143 1347 1337(13 25
1030 o312 ] I3 22| 1335 1345 1355 13581 14 2 | 14 3 4 1} 157 1341 13311319
n oo : 136 ; 16 wmen | 1330 13400 18352) 135 | 1357 | 1355 ‘ 13 51 1335 1395|1313
11 30 i 4 f [13 0] 22| 33| 1342, 1345 1349 | 1350 REE i 1344 13 38 1328 1318113 6
TABLE V.—ASTORIA.
! NORTH DECLINATION.-~DAYS FROM MOON'S GREATEST DECLINATION.
Before— ! A fter—
1‘ 5 4 3 2 1 0 1 2 3 | 4 5 ] 7
| | ; S
RN hom. | hom. 1 kom. k. m. 1 hom. | . om. . om. hom. k. m, k. m. kh.om, | k. m k. m, khom |k om
L) 1310 ’ 12 57 '1 w4y o123t 12 12 lenl| 12 7 12 6 12 8 ) 1wle] 1218 e 1238|1250
030 ;13 4 0 1251 | 1241 12280 1218 12 B 12 5| 12 1 12 0 12 2 |12 6] 1212 1222 123212 4
10, 1257 1244 Dlga: 1220 1211 12 1 1158 1154 11 5 1155 | 1158 12 5] 12145 1295|1237
130 251 1338 . 1228 10151 12 5 11550 1152) 1148 11 47 4| 115 15| 12 9] 11 2
2 0 1243 | 1230 § 1920 12 T 1157 11470 1144 | 1140 11 35 1 4L Tap ) 1Sl 12 1l d2ue;m
230 1207 © 1224 12147 12 1 ‘ 11500 11411 11381 1134 11 33 1035 | 1139 10 45] 1155 | 12 5]1217
30 1231 } 1218}12 551155 1143 1135 18] 1% 11 97 11 20 1133}1139!1149 1159;1211
330 ¢ 1296 | 1213 | 12 3 1150] 1140 1130] 1127] 1123 1192 124 | 1128 1134 1144 L54[12 6
40 129 1 1212 | 12 2 1149 L 11 91 1123 1127’41133 11 43 1153&195
430 | 1298 [ 121y | a2 o5 1152 11 42 | m3) 1120 112 11 24 11 26 usoi 136 11460 115612 8
50 0 1236} 1228 | 1213, 12 0 1160 1140, 1137) 1B 11 32 1034 | 1138 1144] 11540 12 4]1216
530 | 1243 | 1230 | 1220 32 7] 1157 1147 11 44) 1140 11 39 11 41 1145% 151} 12 1] 12111293
6 0 1253{ 12 40 1230;’1917§ 12 71 5T 1154 1150 11 49 WS 1LS5 12 1§ 1211 13211233
630 1 13 4 sl | 141 2R 1213212 8 1@ 5| 121 12 0 12212 6] 1212 1222 12321244
70 1313 10§ 1250 1207 1297 1217] 12 14| 1210 129 12 11 1a15i 122l 12231 12411253
T30 13 23 Bmw | 130 i 147) 1237 122 l2wm| 12w 121 1220 | 1225 1231 1241 3125113 3
R D 133l 1318 | 13 8| 1255, 1245 1235 1230] 1228 12 2 1220 | 1233| 1239 1249 125 | 1311
B30 | 13 36 12923 | 1343] 13 0] 1250 1240 1237 1233 12 32 12 34 1‘238‘ 1244 1254 13 411316
¢ 0! 1338 132 | 115 13 2| 1252 1242 1239) 1235 12 34 1236 | 1240 1246 1256 13 61318
930 1337 13 24 11l 131 \ 1251 1241 1238 1234 12 33 12 35 1239 | 1245 1255 13 51317
00 153 132 | 1310 ] 1257 1247 1297 1234} 1230 12 29 1231 § 1235! 1241 1251 13 1313
a0 | 12 | 1014 | 13 4] 1251 124 2231 1R 129 1293 | 1295 | 1299 { 1235 1245 1255 13 7
1o’ 132 1R | 1258 1245 | 235. 1225, 1222 12 18 12 17 12 19 1223‘ 1229 1239 | 1249 |13.1
M3 o 131 1251é }238% e, 1218 1215) 1211 12 10 1212 | 12 16( 1290 | 1232 12,42‘1254
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TABLE IV.—PORT TOWNSHEND.

!

»: S0UTH INATION.—DAYS FROM MOOX'S GREATEST DECLINATION.
g .
E g .
W = i Before— After—
SE
E ] R ; ] 1 H | | ; . -
= 7 ! ¢ i 5 i 4 3 2 1 (8} 1 | 2 i 3 | 4 o [ s

! ; |

| —
k. m. Ao om. k. o A.om, l k. . k. om. . wm. b om. B om b om. i hoom. k. om. Feo . Fe. m. “ k. om. F.oom
0o 345 321 25 22 1 32 113 126 L 44 2 2 | = 2 42 2 57 315 | 3w 3 45
0 30 3 a8 314 244 1 155 12 16 119 1 37 15 | 214 235 250 | 3 8 | 32 33r
1 0 332 | 38 23 1 49 119 10 13 13t 149 9 R 2 926 244 13 2 . 30 3
130 392 ! 3 2 2 32 143 115 0 54 17 195 143 2 2 | 293 232 ! 256 | 314 326
2 0 321 257 | 227 1 98 1R 0 49 19 120 138 157 9 1 233 | 25 | 3 9 32
2 30 318 2 54 22 135 15| 046 | 039 117 135 104 215 220 ; 248 | 3 6 _ 318
3 0 3 16 Q52 | 22 133 13 G 44 0 57 115 133 152 | 213 2928 ¢ 246 | 3 4 316
330 317 2 53 293 | 134 14 045 ] 058 116 1| 1A | 2 990 | 247 | 3 5 @ 317
4 0 391 2 57 29r | 138 18 | 049 19 120 138 | 157 | 218 | 23 . es5 | 3 8 321
4 30 396 3 2 232 143 113 | 054 19 195 143 2 2 223‘238|25¢;"314‘396
5 0 3 32 3 8 2 38 149 119 10 113 131 149 2 g 2 2y 2 44 3 2 . 32 332
5 30 341 317 2 47 158 1 28 19 122 1 40 1358 217 2 38 2 53 311 | 329 341
6 0 352 3 28 2 58 2y 139 120 133 151 29 | 2 | 249 34 3-32334\) 3 52
6 30 4 1 337 3 7 218 | 148 19249 142 2 0 2 1R 2 37 gsR 313 33 L 349 41
70 1 8 3 44 314 9 25 155 136 1 49 2 7 2 95 2 44 5 5 1 3920 338 | 356 . 4 8
7 30 115 3 51 321 232 | 2 2 143 156 214 2 32 2 51 312 327 345 i 4 3 415
8 0 418 | 354 3 24 235 | 2 5] 146 139 217 2 33 2 54 315 330 348 1 4 6 418
8 30 419 | 35 | 32 236 | 2 6 147 20 2 18 236 255 316 331 34‘3;47 419
9y ¢ 418 35 @ 32 235 | 2 5 | 146 159 217 23 | 25 315 330 | 348 ;4 6 0 418
9 30 415 351&321 23 | 2 2 | 143 156 2 14 23 | 25 312 | 397 345 | 4 8 41>
10 0 110 346 | 310 2 97 157 138 151 29 2927 | 246 37 392 340 | 35 410
10 30 16 342\31-3 223 153 134 17[ 25 223} 2 42 a3 312 33 | ane 46
i1 © 10 3 36 3 6 217 147 128 14l 0 150 2 17 2 36 2 57 312 330 | 34z 40
11 30 354 330 | 3 0| 211 141 122 135[ 153 2 11 2 30 2 51 3 6 324‘&34: 3 54
i F
TABLE V.—PORT TOWNSHEND.
= NORTH DECLINATION.—DAYS FROM MOON'S GREATEST DECLINATION,
=3
£y
o 2 Before— After—
o B
£ | . ; s :
) 7 | [ 5 4 3 2 1 0 1 2 | 3 ¢ 5 | 6 7
| : :

k. m. howm | hom. hoom. | ko owm. hom | k.om k. m b m. k. . k. m. k. m. k. m : k. om ho m. | k. m.
00 345 | 49 439 | 52 | 558 6 17 6 4 5 46 5 2R 5 9 4 4 433 | 415 . 357 345
¢ 30 3 38 4 2 432 | 591 5 51 6 10 5 57 539 521 5‘2\1441‘426148_}350 3 38
10 332 356 49 | 515 | 545 6 4 5 51 5 33 515 456 | 435 | 420 | 4 2 3 44 332
130 3 96 350 42 | 5 9 539 5 58 545 5 97 59 450 | 4920 | 414 | 3356 3 38 3 26
2 0 321 345 | 415 | 5 4 534 5 53 5 40 599 5 4 145 | 494 4 9 {351 | 333 391
230 318 | 342 | 412 | 51 5 31 550 | 537 519 5 1 442!421 4 6 | 348 3 30 318
30 316 | 340 | 410 | 4359 529 5 48 535 517 4 59 440 | 419 44;34(;;328 316
330 317 341 411 50 530 | 549 5 36 5 18 5 0 44111420 45!347‘329 317
40 391 345 | 415 | 5 4 534 5 53 5 40 5 29 5 4 445 | 4 49 351 a3 | 02
430 3 26 350 | 42 | 59 539 5 58 545 5 97 5 9 450 | 1429 414 356 | 333 | 32
50 3 32 35 | 42 { 515 5 45 6 4 551 533 5 15 456 § 435 | 42 | ¢ 2 | 34 | 332
530 341 4 5 | 435 | 524 5 54 6 13 6 0 542 594 55 1 444 420 1 411 353 | 341
6 0 352 416 | 446 535 (;51624 6 11 553 535 516;455;440?422 4 4 3 52
6 30 41 495 | 455 | 544 614 . 633 6 20 6 2 544 525 5 4 449 ;431§ 413 | 41
70 4 8 432 5 2 5 51 621 | 640 6 27 6 9 5 51 5 32 511 45(;'435;’420 4 8
7 30 415 439 | 5 9 | 558 62 | 647 6 34 616 5 58 530 | 518 | 5 3 | 445 497 | 415
& 0 418 442 512 6 1 6 31 G5 6 37 6 19 6 1 542 59 56 | 448 ] 430 | 418
8 30 419 4 43 513 6 2 6 32 6 51 6 38 6 A 6 2 543 522157,‘449}‘31 419
8 0 418 442 | 512 | 6 1 | 631 | 65 6 37 619 6 1 542 521)565448;430 418
9 30 415 430 | 590 | 558 | 698 | 647 | 6 6 16 5 58 5301518 | 55 | 445 | s27 | 415
10 0 410 434 5 4 553 623 6 42 [ 611 5 59 534 5131458;\440‘422 410
10 30 4 6 430 | 5 0 | 549 619 638 625 6 7 549 530 59|4Mi4as 418 46
1m0 40 424 154 543 613 632 | 619 6 1 543 5 53 | 448 430 | 412 40
11 30 a5 418 | 448 | 53 6 7 | 62 | 613 555 5 37 518 457;4421424 ¢4 6 3 54
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If we disregard the daily inequality, the column headed San Francisco in Table 1T would give us, as in
the examples on the Atlantic coast, the means of determining the time of high water.

Ezxample V.—Required, the time of high water at North Beach, San Francisco, California, on the 7th of
February, 1853.

1st. The time of the moon’s transitat Greenwich, from the Nautical Almanac, is 11%. 417.; the longitude
of SBan Francisco 84. 10m., requiring a correction of 16m. to the thne of transit for San Francisco, which is
thus found to be 114. 57m.

2d. The moon’s declination is south, and at the time of transit about two days after the greatest. Entering
Table IV we find 124. (or 0%.) of transit, the ncarest number to 114. 57m. which the table gives; and following
the line horizontally until we come to two days after the greatest declination, we find 13%. 14m.

To 114, 57m., time of transit of the moon February 7, S8an Francisco, add 13%. 14sm., from column 04.
transit, and two days after greatest declination; the sum, 254. 11m., or 1h. 11m., February 8, is the time of
high water, corresponding to the transit which we took of February 7. If we desire the tide of ¥ebruary 7
we must go back to the moon’s transit of the 6th. The example was purposely assumed to show this case.

11% 0lm., time of trausit February 6, 1853.

13 31 number for 11%. transit, and one day from greatest declination.
Sum 24 32 time of high water 0%. 32m. a m., February 7.

The height of high water—The height of high water is obtained in a similar manner by the use of
Table VI and Table VII, entering these in the same way with the time of transit and days from the greatest
declination.  Table V1 is for south declination, and Table VII for north.

TABLE VI.—KEY WEST,

SOUTN DECLINATION.—DAYS FIIOM MOON'S GREATEST DECLINATION.

B

=

£

g = | !

“ = Before— | “ After—

e B o S . S _ -

E . o | | | : f

£ 7 G 501 4 3 g | 1 o b1 o2 3 | 5 | 6 7

B | i ! i : ]
; ; : i : \ : i i

Hour. Fert. Feet. | Feel. | Feet, Feet. Teet, ‘ Feet, \ Feet. | Feet. | Feet, Feet. | Feet. . Feet, : Feet. | Feot.
0 1.5 Lé i Lg ; 19 2.0 20 | 20 | 20 ; 20 | 20 20 | L9 | L& | 17 15
1 s | one loe ! 19 2.0 20 | 20 | 20 | =20 2.0 20 ¢ L9 | 18 i L% L3
2 15 1.6 1.8 4 1.9 20 2.0 20 | 20 f 2.0 2.0 2.0 f Lo | Le LT 15
3 1.4 L3 L7 L8 19 1 L9 Lo | Lo | 19 1.9 te | 18 17 1.6 1.4
4 1.3 1.4 L6 | LT Le | L8 18 | Le | 1@ 1.8 18 | LT . L6 L5 | 13
5 1.2 1.3 1.5 16 L7 1.7 L7 LT Ly L7 1.7 16 | 15 1.4 Le
6 11 1.2 1.4 L5 1.6 L6 | 16 | 1§ | 16 Lé | 16| L5 1.4 13 11

|
ki 11 L2 147 L5 L6 L6 | L6 | 16 [ Lo L6 ! 16 | L5 1.4 13 L1
B 1.2 1.3 L3 ! L6 L7 . L7 | L7 l L7 oy LT P \ 1.6 L5 1.4 L2
9 1.3 1.4 1.6 | L7 Le | LS ‘ 1.8 i L8 | 18 Le | o1e | LT | L6 L5 1.3
10 1.4 15 1% 1.8 19 L9 © Le | Lo \ 19 L9 | L@ 1.8 1.7 Lé 1.4
u 15 1.6 1.8 L9 2.0 20 | 20 | 20 | =20 20 | 20 1.9 ‘ 1.8 1.7 L5
i
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TABLE VII.—XKEY WEST.

—: NORTH DECLINATION.—DAYS FROM MOOX'S GREATEST DECLINATION,
=3
EE:
5 £ Before— After—
s E .
g 7 6 1 5| 4 | 3 2 1 0 1 2 3 ] 4 5 | & 7
Haour, Feet., Fect. Feet. Feet, Feet. Fee. ‘ Feet, Feet, Feet. Freet. Feet. ‘ Fect. | Feet. | Feet. j Fect,
0 1.7 16 1.4 1.3 1.2 11 1 1o 10 L1 Lt 12 | L3 14 L6 [ 13
1 L7 1.6 14 13 1.2 L1 | L0 1.0 I 15 12 | L3 L4 | 1.6 - 18
2 1.7 1.6 1.4 1.3 12 L1 | 10 1.0 1.1 | 11 1.2 1 1.3 1.4 | L6 ; 1B
3 1.6 15 1.3 1.2 1.1 1.0 0.9 0.9 1o | Lo 111 12 13 ¢ 15 | 17
4 1.5 14 4 L2 L1 | L0 0.9 0.8 0.8 0.9 \ 0. | Lo [ L1l n2 | 14 LS
5 1.4 | 13 i 11 Lo | 0.9 0.8 07 07 e& ! o8 | 094 L0 | L1 13! L5
6 13 | 12 | Lo 09 | 08 0.7 0.6 06 07 | o7 0g |09 1.0 1.2 1.4
7 1.3 12 1o 0.9 0.8 0.7 0.6 0.6 0.7 | o 08 | o9 1.0 g 1.4
8 1.4 1.3 1.1 10 0.9 0.8 0.7 0.7 0.8 | o=8 09 ¢ La 1.1 L3 L5
9 1.5 14 1.2 1 1.0 0.9 0.8 0.8 o8 | oo L0 { 11 | L2 1.4 1.6
10 16 | 13 1.3 Le | 11 10 0.9 0.9 1.0 1 1.0 1.1 1.2 ¢ 13 i5 1.7
11 L7 o L8 | LA 1.3 ‘ 1.2 i 1.1 1.0 1.0 11 | 11 1.2 1.3 . 1.4 1.6 1.8
TABLE VI—SAN DIEGO.
~: SOUTH DECLINATION.~DAYS FROM MOONS GREATEST DECLINATION.
B T
o g Before— 7 After—
g7 | ; T
= T | 6 1 5 | 4 1 3 ;2 1 0 12 bos oy 5 5 7
i i i
; : i
Hoaur. Feet. Feet. Feet. Feet. Feet. 3 Feet. Feet. Feet. Feet. Feet. Feet. ; Feet, | Feet. Feet. 1 Feet.
0 4.7 45 4.3 4.2 41 | 4.1 41 | 4.1 4.9 4.3 45 | 4.8 51 55 | 5.8
1 1.6 4.4 1.2 4.1 .0 | 4.0 40 | 4.0 4.1 1.2 4.4 | 4.7 50 5.4 | 57
2 1.4 1.2 4.0 3.9 38 | 3.8 38 | 38 3.9 4.0 4.2 l 4.5 4.8 5.2 55
3 4.1 3.9 3.7 3.6 35 | 3.5 35 ¢ 3.5 3.6 3.7 3.9 | 4.2 4.5 4.9 5.2
4 3.8 3.6 3.4 3.3 3.2 | 3.2 32 | 3¢ 3.3 3.4 2.6 | 30 4.2 4.6 | 4.9
5 3.6 3.4 3.2 3.1 : 3.0 i 3.0 3.0 | 30 3.1 3.2 3.4 ‘ 3.7 | 4.0 4.4 | 47
6 3.6 | 3.4 3.2 3.1 ! 30 | 30 30 | 30 3.1 3.2 34 4 3.7 | 4.0 4.4 4.7
7 3.7 33 3.3 3.2 | 31 j 31 3.1 1\ 31 32 | 33 3.5 38 . 41 4.5 | 4.8
8 3.8 3.6 3.4 33 | 3.2 | 22 32 i 3.2 33 | 34 36 | 30 | 42 4.6 bo4e
9 4.4 4.2 4.0 3.9 3.8 | 3.8 3.8 | 3.8 39 4.0 12 | 45 48 { 52 | 55
10 4.7 4.5 [ 43 1.2 a1 | 41 41 | 4.1 4.2 4.3 45 1 4.8 5.1 % 5.5 5.8
1t 48 4.6 4.4 43 49 4.2 12 | 42 4.3 4.4 46 { 49 | 58 56 5.9
TABLE VIL—SAN DIEGO.
bl NORTH DECLINATION.—DAYS FROM MOON'S GREATEST DECLINATION.
= g Before— | After—
T y T T " T T T T
g 7 6 | 5 - 3 | e o ° 1 ! 2 s 4 5 ' 6 | 7
Hour. Feek Fect, : Feet. Feet. Feet. | Feet. Faei. Feet. Feet. Feet. | Feet. | Fect. Feet. Feet. . Fert.
o] 5.7 59 . &1 6.2 63 . 6.3 6.3 6.3 62 | 61 @ 5% | b6 o 53 4.9 . 48
1 5.6 58 | 6.0 6.1 6.2 | 62 6.2 6.2 6.1 ‘ 60 | 58 | 55 52 4.8 1.5
2 5.4 5.6 5.8 5.9 6.0 6.0 6.0 6.0 59 | 58 | 56 53 1 50 4.6 | 43
3 51 | 53 | 55 | 56 | 6.7 5.7 5.7 57 5.6 ‘ 55 | 53 . 50 0 47 . 43 . 40
1 4.8 50 5.9 5.3 5.4 5.4 5.4 54 53 | &8 |. 50, 4.7 4.4 1.0 3.7
5 4.6 4.8 5.0 51 5.2 52 5.2 se . &1 | 50 | 48 4.5 42 38 . 35
6 4.6 4.8 5.0 51 ; 52 | b52 52 5.2 ¢ 51 50 | 4.8 4.5 . 4.2 3.8 { 3.5
7 47| 49 81| 52| 5o 53 53 53 e | a1 49 | 46 43 39 | 36
8 1.8 50 5.2 53 5.4 54 54 54 5.3 ‘ 5.2 5.0 | 47 ) 445 40 boaT
9 5.4 5.6 5.8 59 6.0 6.0 6.0 6.0 59 | 58 4 5.6 ‘ 53 ; 5.0 5 4.6 ! 4.3
10 57 { 59 | 61| 62 | &3 6.3 6.3 6.3 62 | o1 R A I B Bl
11 5.8 6.0 : 6.2 6.3 6.4 6.4 6.4 | 64 6.3 f G2 &0, 57 | 541 50} 47
! i -

10cs



74 REPORT OF THE SUPERINTENDENT OF

TABLE VI.—SAN FRANCISCO.

'§ SOUTH DECLINATION,—DAYS FROM MOON'S GREATEST DECLINATION,
<
8.
- & Before— ' . After—
e” T Ty T T T i ! | ]
g 7 <| 6 & 5 4 | 3 2 | 1 0 5 1 2 3 4 5 6 17
i ‘ \ | | | |
Hour Feet. Feet, | Feet. | Feet. | Feet. Feer. | Feer Feel. Freet, Feet. Feet, Feet. Feet. Feet. | Feet.
0 48 1 47 | 45| 43 [ 4.3 4.2 4.3 4.3 4.4 4.5 4.7 4.8 5.0 53 | 55
1 4.7 4.6 1 4.4 , 4.2 i 4.2 4.1 4.2 4.2 4.3 4.4 4.6 4.7 4.9 52 5.4
2 4.6 4.5 ; 43 @ 4.1 ] 4.1 4.0 4.1 4.1 4,2 4.3 4.5 4,6 4.8 5.1 3.3
3 45 4,4 | 4.2 4.0 i 4.0 3.9 4.0 4.0 4.1 4.2 4.4 4.5 4.7 5.0 5.2
4 4.3 4.2 r 4.0 | 3.8 |38 3.7 3.8 3.8 3.9 4.0 4.2 4.3 4.5 4.8 5.0
} |
5 4.1 4.0 | 38 ; 3.5 ’[ 3.6 ’ 3.8 3.6 3.6 3.7 3.8 4.0 4.1 4.3 4.6 4.8
G 4.1 40 ¢ 38 | 36 i 3.6 | 3.5 3.6 3.6 3.7 3.8 4.0 4.1 4.3 4.6 4.8
7 4.2 | 41 ' 3.9 J 3.7 | 3.7 | 3.6 3.7 3.7 3.8 3.9 4.1 4.2 4.4 4.7 4.9
B 4.4 1\ 4.3 “ 41 1 39 l 3.9 ; 3.8 3.9 3.9 4.0 4.1 4.3 4.4 4.6 4.9 5.1
9 4.5 5 4.4 \ 4.2 - 4.0 " 4.0 i 3.9 4.0 1.0 4.1 4.2 4.4 4.3 4.7 5.0 5.2
10 47 | 461 44, 42| 42 l 4.1 4.2 4.9 4.3 4.4 4.6 4.7 4.9 5.2 5.4
11 4.8 | 47 4.3 | 4.3 | 43 ) 4.2 4.3 4.3 4.4 4.5 4.7 4.8 5.0 5.3 5.5
i | ’ ' { E
TABLE VII—SAN FRANCISCO.
‘é NORTH DECLINATION.—DAYS FROM MOON'S GREATEST DECLINATION.
B g
% F Before— After—
=
E]
g T T \ ‘
é 7 8 5 | & | 3 2 1 0 1 2 3 4 4 5 6 7
| ‘ ‘
| :
| | |
Hour, Feet, Feet, Feet. = Feet. Fect. Feet, | Feet. Feet, Feet, Feet, Feet. Feet, | Feet | Feet. | Feet.
0 5.4 5.8 8.7 , 5.9 59 6.0 | 5.9 5.9 5.8 5.7 5.5 5.4 i 5.2 ‘ 4.9 4.7
1 5.3 5.4 5.6 5.8 5.8 8.9 ! 5.8 5.8 57 5.6 5.4 5.3 j 51 } 4.8 4.6
2 5.2 5.3 55 ! 57 5.7 5.8 ! 5.7 5.7 5.6 5.5 5.3 5.2 ¢ 5.0 4.7 4.5
3 5.1 5.2 54 | 58 5.6 5.7 5.6 5.6 5.5 54 | 59 5.1 49 | 4.6 4.4
4 4.9 5.0 .2 i 5.4 5.4 5.5 5.4 5.4 53 5.2 5.0 4.9 4.7 " 4.4 4.2
5 4.7 4.8 50 @ 52 5.2 5.3 5.2 5.2 5.1 2.0 4.8 4.7 4.5 4.2 4.0
6 4.7 4.8 50 ( 5.2 i 5.2 5.3 5.2 5.2 51 5.0 4.8 4.7 4.5 [ 4,2 4.0
T 4.8 4.9 8.1 5.3 5.3 5.4 \ 53 5.3 5.2 5.1 4.9 4.8 4.6 ‘ 4.3 4.1
B 5.0 51 53 5.5 5.5 5.6 55 55 5.4 53 5.1 5.0 4.8 i 4.5 4.3
9 5.1 5.2 54 5.6 5.6 8.7 ] 5.6 5.6 8.5 5.4 5.2 5.1 4.9 | 4.6 4.4
10 5.3 84 . 56 5.8 5.8 5.9 58 5.8 57 5.6 5.4 5.3 51 ] 4.8 4.6
11 5.4 535 f 5.7 5.9 5.9 6.0 1 59 5.9 5.8 5.7 5.5 5.4 52 @ 49 4.7
! ! i !
TABLE V1.—ASTORIA.
‘§ SOUTH DRECLINATION.—DAYS FROM MOON'S GREATEST DECLINATION.
2
B |
w 8 | Before— After—
@ < ; [ i
E 7 I 3 2 .1 0 1 2 3 4 5 6 7
= ! | |
Hour, Feel. Feet, Feet, | Feet, Feet, Feet, [ Feet, Feet. Foeet. Feet. Feet, Feet, Feet, Feet, | Feet.
0 8.0 83 &4 : 8.5 8.6 8.6 \ B 6 8.6 85 8.4 8.3 B 1 7.7 7.4 7.0
1 8.0 8.2 ! 8.4 j 8.5 8.6 8.6 i B.6 8.6 85 8.4 8.2 8.1 7.7 7.4 7.0
2 7.8 11 882 ) &1 8.4 8.4 | 8.4 8.4 83 8.2 8.1 .9 7.5 7.2 6.8
: | |
3 5| 728 79! 81| 81 el | el 81 8.0 7.9 78 F 6| 72| 69| 65
4 71| 4| s | 1w | w7 TT )T 7.7 7.6 7.5 74| 72| 68| 65| 61
5 6.7 7.0 e X_ 7.3 7.3 7.3 ‘ 7.3 7.3 7.2 7.1 .0 6.8 6.5 6.1 5.7
6 6.5 68 ' 70 i1 7.1 7.1 7.1 71 7.1 7.0 6.9 6.8 6.6 6.3 5.9 5.5
ki 6.7 7.0 71 0 72 7.3 7.3 } 7.3 7.3 7.2 7.1 7.0 6.8 6.4 6.1 57
8 7.0 7.3 7.5 | 7.6 7.6 7.6 ‘J 7.6 7.6 7.5 7.4 73 7.1 6.8 6.4 6.0
9 K1 7.8 80 R 1 81 8.1 ‘} 8.1 8.1 8.0 7.9 7.8 7.6 7.3 6.9 6.5
10 7.9 82 8.4 ( 83 8.5 85 | B.5 8.5 8.4 8.3 8.2 80 T 3 6.9
11 8.1 8.4 8.6 ! 87 8.7 8.7 ‘ 87 8.7 8.6 85 8.4 82 7.9 3 !
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TABLE VIL—ASTORIA.

SURVEY.

5

Time of moon’s
transit,

NORTH DECLINATION.—DAYS FROM MOON'S GREATEST DECLINATION.

Before— After—
‘ ‘ - :
7 s | 5 4 3 82 o 0 1 w13 4 } 5 | 6 7
! ‘ | | i |
; ! ; : ‘ ; ;

Hour. | Feet. Feet. L Feet. Feet. | Feet. | [Feer. | [Feet. Feet. Feet. |  Fear 1 Fect. | Feet. Feet. | Feet. | Feet.
0 7.4 1 69 6.8 | 68 | 68 } 6.8 6.8 69 | 70 | 71! 7.3 76| 80 0 w4
1 7.4 7.1 ] 6.9 6.8 68 | 68 ! 6.8 6.8 69 70 | ™1 i w3 | 76| 80| 84
2 7.2 69 | 6.8 6.6 66 | 66 | 66 6.6 6.7 | 68 69 | 1| s TR, B2
3 6.9 6.6 | 65 6.3 63 : 63 [ 6.3 6.3 6.4 ( 6.5 6.6 | 68 7.2 ‘ 5 1 79
4 6.5 62 | 61 5.9 5.9 59 | 50 5.9 60 | 61 | 62! 64 67§ 71 f 7.5
5 6.1 59 | 57 | 56 55 1 55 5.0 5.6 5.7 1 5.7 I 59 | 60 | 64 | 67 I 11
6 59 | 57 55| 54 ] 53" 53 5.3 5.4 55 55 | 57 | 59! 62l o5 @ 59
7 6.1 58 | 56 5.5 55+ 55 5.5 5.5 5.6 i 57 | 5B, 6.0 6.3 { 6.7 i T.1
8 6.4 62 | 60 5.9 58 ' 58 | 58 5.8 59 {60 | 62 ! 63 67 | 7o | T4
9 6.9 67 ! 65 6.4 6.3 63 | 63 6.4 6.4 | 65 67 5 68 | T2l w5 ! 79
10 73 | 711 69 68 | 6.7 67 | &7 6.8 69 | 69 0 7 T2 i 6 | 9 el
11 7.5 e 71 7.0 68 - 69 | &9 6.9 we . 71 | T2 w4 e 81| &5

N ] i ! i |
TABLE VL—PORT TOWNSHIND.

i‘é NORTE DECLINATION,—DAYS FROM MOON'S GREATEST DECLINATION.

g .

“ E Befors— After—

g £ ; T i 1 f 1
B 7 6 | 5 4 1 3 2 - 1 0 1 2 3 s | s | i
3] ! | : |

] : | 1

Hour Feet. ! Feet. ‘» Feet. Feet. Feer. Feet. Feet. Feet. Feel. } Feet. Feet. Feet. Keet. Fert. ‘ Feet.
0 6.6 ’ 63 | 5.9 6.1 6.4 | 69 7.2 7.4 5 15 7.5 LI A 7.7 i 7.9
1 67 | 64 [ 6.0 6.2 6.5 7.0 7.3 7.5 .6 | 76 7.6 e TT 7.8 | ao
2 66 | €3 | 509 6.1 6.4 6.9 7.2 7.4 7.5 7.5 7.5 7.5 .6 | 7.7 3 7.9
3 6.3 60 | 56 5.8 6.1 6.6 6.9 71 2 | T2 7.2 7.2 7.3 | 7.4 | 76
4 6.0 57 | 53 5.5 5.8 | 63 6.6 6.8 6.9 = 6.9 6.9 6.9 %0 {71, 7.3
5 59 | 56 | 5 5.4 57 ¢ 62 6.5 6.7 6.8 6.8 6.8 6.8 69 1 mo | T2
6 6.1 58 | 5.4 5.6 5.9 6.4 6.7 6.9 7.0 . 7.0 0! 70 w1 7.2 ' 7.4
7 64 | 61 ; 5.7 5.9 6.2 6.7 7.0 7.2 w8 | 73 .3 ] T3 | w4 75 T
8 6.5 | &2 } 5.8 6.0 6.3 6.8 7.1 7.3 7.4 7.4 el T4, ns w6 | TR
9 65| 62 | 58 | 60| 63 6.8 7.1 7.3 w4 1 o4 74| T4 w5 | 6 T8
10 5.6 6.3 59 6.1 6.4 6.9 7.2 7.4 w5 | 15 7.5 5 N6 7T 7.9
11 6.6 63 | 59 6.1 6.4 69 | 72 7.4 (AT A .5 | 1.5 (AT A 7.9

TABLE VIL—PORT TOWNSIIEND.

'E SOUTH DECLINATION.——~DAYS FROM MOON'S GREATEST NECLINATION.

B
w E Before— After—
gh - 1 A S S I A ] : I
5] 7 6 5 | 4 T 3 2 1 0 1 |2 13 | 4 5 16 |7

Il i ' H

Hour, Feet. Feet. Feet. [ Feet. ! Feet. Feet. Feet, Feet, Feel. Feet. i Feet. | Feet. Feet ‘ Feel. f Feet.
0 7.6 7.9 &3 | 81 ! 7.8 7.3 7.0 6.8 6.7 67 | 671 67 6.6 | 65 | 63
1 T 80 84 . 82 19 7.4 71 6.9 .8 6.8 L 6.8 : 6.8 67 66 64
P 7.6 7.9 e3 | 81 A 7.3 7.0 6.8 6.7 67 | &7 | &7 66 | 65 63
3 7.3 7.6 &0 ; 8 | 15 7.0 6.7 6.5 6.4 64 | 6.4 | 6.4 63 | 62| 60
4 7.0 7.3 .7 | W5 7.2 6.7 6.4 6.2 6.1 61 | 61 S 6.0 5 | 57
5 6.9 7.2 7.6 [ 7.4 i 7.1 6.6 6.3 6.1 6.0 60 | 6O . 60 59, 58 | 56
6 7.1 7.4 B | 16 7.3 6.8 6.5 6.3 6.2 62 | 62 | 62 61 . 60 5.8
7 7.4 .7 81 | 19 7.6 7.1 6.8 6.6 6.5 65 | 65 65 | 64 . 63 i 6.1
8 7.5 7.8 8.2 go | 77 7.2 6.9 6.7 6.6 66 | 66 66 6.5 . 6.4 6.2
9 7.5 7.8 8.2 8.0 ! 7.7 7.2 6.9 6.7 6.6 6.6 | 66 6C 6.5 i 6.4 6.2
10 76 | %9 | &3 | &1 | %8 7.3 7.0 6.8 6.7 €7 | 67 67| 66| 65| 63
11 7.6 7.9 #.3 8.1 * 7.8 7.3 7.0 6.8 6.7 6.7 | 67 ; 6.7 6.6 } 6.5 | 6.3

NOTE.—To use thess tables with a chart on which the soundings are referred to mean low water, subtraet 1.2 foot from
from San Diego to Astoris, 1.7 foot for Nee-ah harbor, 2.3 for Port Townshend, and 2.7 for Seminbmoo and Steilacoom.

the numbers in the tables



76 REPORT OF THE SUPERINTENDENT OF

Ezxample VI—In Examyple V, to obtain the height of tide on February 7, the declination being south,
we enter Table VI for San Francisco, with 0%. of transit, and two days after greatest declination, and find
that the tide will be 4.5 feet above the mean of the lowest low water, or that 4.5 feet are to be added to the
soundings of a chart reduced to the mean of the lowest low waters of each day. If the soundings of the chart
are given for mean low water, then 1.2 feet ought to be subtracted from the Table VI and VII; thus, in this
example, it would be 3.3 feet.

The approximate time of the successive low and high waters of the day will be found by adding the
numbers in Table VIII to the time of the first high water already determined. The table gives the numbers
for the different days from the greatest declination.

Tables contuining numbers to be added to the time of high water found from Tables IV and V, to obtain the
successive kigh and low waters.

TABLE VIII.—KEY WEST.

x 2 = =
& f;f SOUTH DECLINATION. NORTH DECEINATION. K] '%
£E £ 2
EE T "’ £g
2 4
E}f Low water. | High water. | Low water. | Low -water. | High water, | Low sater, E}E
& g (Large.) (Small.) (Small.) (Smali.) (Large.) (Large.) & §
= o
hom R m. A m A m i m ko m.
7 5 22 12 10 17 38 5 36 12 33 17 46 7
f 542 12 31 17 40 5 18 12 18 17 80 6
=15 6 05 12 55 17 41 4 58 12 03 17 56 5 <
£44 6 24 1917 17 4 43 1 44 17 59 403
3 6 39 13 2. 17 3% 4 11 11 18 17 58 3|8
2 702 13 52 17 40 3 50 10 58 17 B8 2
1 7 13 14 01 17 39 3 49 10 46 17 56 1
9] 718 1 10 17 42 3 37 10 46 17 59 1]
I 712 14 10 17 48 3 4 10 46 17 5 i
2 6 57 13 o8 17 51 3 &7 10 54 17 47 2
g 3 € 39 13 41 17 53 4 21 11 19 17 48 3 =
&l 4 6 15 13 18 17 53 4 43 11 38 17 45 4 &
=< 5 a8 &7 12 59 17 33 5 09 12 W3 17 44 5 <
6 5 32 12 46 17 54 5 26 12 22 17 46 6
7 5 13 12 16 17 53 5 40 12 36 17 46 7
TABLE VIII.—SAN DIEGO.
=5 | =3
§ g SOUTH DECLINATIOR. NORTH DECLINATION. § 1;;
c3 i3
ET £
= § Low water. | High water. | Low water. | Low water. | High water. | Low water, Z _u':S
5 g’ (Small.) (Large.) (Large.) (Large.) {Small.) {Small.) Q"' g
ko om. k. m. k. m. k. m. b m. & m.
i | 5 44 12 28 18 44 6 16 12 16 1B 00 7
6 | 518 1n 58 18 40 6 42 19 46 18 04 6
g 43 % S 00 1 34 18 34 7 00 13 10 18 10 5 g
§ 4 4 47 i1 12 18 2B 7 13 13 32 18 19 4 §
a3 4 34 10 54 18 20 7 %6 13 50 18 24 3 |A
2 4 24 10 38 18 14 7 36 14 06 18 30 2
1 4 17 10 28 18 11 7 43 14 16 1B 3 1}
] 4 12 10 20 18 08 7 48 14 24 18 36 0
1 4 14 10 20 18 06 7 46 14 24 B i
2 4 24 10 28 18 b4 7 38 14 16 18 40 2
o 3 4 38 10 40 18 02 T = 14 04 18 42 3 -
S 4 5 01 10 58 17 57 6 59 13 46 18 47 4 &
<ls 5 2 1 18 17 5 6 3 13 26 18 51 51
6 5 49 11 44 17 55 6 11 13 00 18 49 6
7 6 18 2 18 18 00 5 42 12 2 18 44 7
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TABLE VIIL—SAN FRANCISCO.

= 8 | =g
K % SOUTH DECLINATION KORTH DECLINATION. E %
=) <
EZ £Z
£E £ 5
& L &,
e § Low water. | High water. | Low water. | Low water, | High water. | Low water. - ;
5’ z (Small.) (Large.) (Large.) (Large.) (Small.) {Small.) £ 2
£ a g
) to
om., k. m. k. m. &, m. b om k. m.
(7 5 58 13 14 18 58 5 44 11 46 17 44 71
6 5 36 12 42 18 48 6 06 12 18 T 5 6
sh 5 5 14 12 10 18 38 6 28 12 50 18 o4 5§
-3
% 4 4 &85 11 34 18 22 6 47 13 26 8 21 4 }»:.g
=13 4 37 i1 o 18 05 7 05 4 00 8 37 3 | M
2 4 24 10 34 17 32 7 18 14 26 18 50 2
1 4 12 10 06 17 36 7 30 14 54 19 06 1
0 4 12 10 00 17 30 7T 30 15 00 19 12 o
[ 1 4 17 10 02 17 7T 2 14 58 19 15 i 1
2 4 27 10 1R 17 27 7 135 14 48 18 15 i 2
- 3 4 4 10 26 17 27 7 01 14 34 19 15 ! 3 -
S 4 4 56 10 46 17T 32 6 46 4 14 19 10 4 L &8
<|s5 5 14 11 10 17 38 6 28 13 50 19 04 5 (<
6 5 36 11 36 17 42 6 06 13 2¢ 19 oo | 6
L 7 5 57 12 04 17 49 5 45 12 56 13 53 l 7
TABLE VIIL—ASTORIA.
= = g
g z S80UTH DECLINATION. NORTH DECLINATION. g%
S =
£ 32 E =
E] e EA
s | £3
el [ =g
eE Low water. | High water. | Low water. | Low water. | High water. | Low water. 2
S a (Smal.) (Lerge.) (Large.) (Large.) (Sfma.ll.) (Small.) a g
hoom A m k. m. k. m. k. m. A m.
7 6 38 12 5¢ 19 17 € 18 12 03 18 41 7
6 6 14 12 3 19 15 € 42 12 29 18 43 (i}
g 5 5 55 12 13 19 |4 7 01 12 49 18 44 5 &
% 4 5 34 11 47 13 09 T 2 13 15 18 49 4 .:.,i
®]3 5 20 o7 19 03 7 36 13 35 8 55 3 &
2 5 03 11 07 18 54 T 47 13 55 19 04 2
1 5 05 1 01 18 52 7 51 14 01 19 06 1
0 5 03 10 53 18 46 7 33 4 09 19 12 4]
1 5 05 10 51 18 42 7 51 14 11 19 16 1
2 5 11 10 55 18 40 7 45 14 07 19 18 2
o 3 5 18 11 o3 18 41 7 38 13 59 19 17 3 o
&4 4 5 32 11 15 8 39 7T 28 13 47 19 19 4 &
<|s 5 50 1 35 18 41 7 06 13 27 19 17 5| =
6 6 11 11 55 18 40 6 45 13 07 12 18 6
7 6 35 12 19 18 40 6 21 12 43 19 18 7

77
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TABLE VIII.-PORT TOWNSHEND.

24 = &
] g2
(-3~ SOUTH DXECLINATION, NORTH DNECLINATION. (3=}
g 2z 83
g ® P E E
< é! & = E g
% E) S Low water, | High water. | Low water, | Low water. | High water. | Low water. % 5 =
1<) a
ko m. k. m. k. m. k. h m. k. m,
7 6 05 12 26 18 05 5 39 2 26 18 31 7
6 6 33 13 14 18 20 .5 06 1 38 18 16 6
sl 5 7 18 4 14 18 40 4 2 10 38 17 56 51 4
4 8 13 15 52 1 2 3 a3 9 00 17 13 48
& a & 36 16 52 20 00 3 o8 g 00 16 36 3 {4
2 8 43 17 30 31 3 01 7 22 16 05 2
1 8 12 17 04 20 36 3 32 7 48 16 00 1
0 7 40 16 28 20 32 4 04 8 24 16 04 0
1 7 18 15 52 20 18 4 2 9 00 16 18 1
2 6 59 15 14 19 59 445 9 a8 16 37 2
.13 6 38 4 R 19 38 5 06 10 20 16 58 3.
&4 4 6 2 1 2 19 92 5 20 10 50 17 14 418
<1is 6 10 13 26 19 00 5 3 11 26 17 36 5 1<
[ 5 59 12 50 18 35 5 45 2 02 18 o1 [ -
7 5 42 12 26 18 28 6 02 12 26 18 08 7

The days from the greatest declination are written in the first and last columns of the table. The
second, third, and fourth columns refer to south declination, and fifth, sixth, and seventh to north, and the
reverse for Key West. The second column gives the number which is to be added, according to the declina-
tion, to the time of high water, obtained by means of Tables IV and V, to give the next low water, which is
the small low water, , of diagram I. The third contains the nambers to be added to the same to give the
second or large high water, ¢, of diagram I. The fourth, the numbers to be added to the same to give the
second or large low water, d, of diagram L. The succeeding columns give the numbers to be used in the same
way for north declination to obtain the low water, 4, (large,) of diagram II; the high water, ¢, (small,) and
the low water, &, (small,) of the same diagram. The rise and fall of the same snccessive tides may be obtained
by inspection from Table IX, in which the first column at the side contains the time of transit, and the suc-
cessive columns the numbers corresponding to that time and to the number of days from greatest declination.
The arrangement of this table is like that already given.

The numbers for the small ebb tide, @ &, of diagram I, or ¢ &, of diagram II, are first given; then those
for small low and large high waters, & ¢, of diagram I, and 4 ¢, of diagram II; next, the large ebb tide, ¢ 4, of
diagram I, or ¢ &, of diagram II; and lastly, from the large low water to the small high water, d e, of diagram
I, or b ¢, of diagram II.
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TABLE IX.—KEY WEST.

79

Time of moon's transit,

SMALL EBB TIDE.

SMALL LOW TO LAHGE HIGH WATER.

Days from moon's greatest declination.

Days from moon’s greatest declination.

I Time of moon's transit,

i t
Before— 1: After— ‘i Before— } After—
' | 1 ‘ : [ | ‘ R 1 1 | } +

165 4 3,2 1 [536!7@716]514’,31911]0 123 4\5[6{ ‘

———] :1¥;?W;m:-~—;'—‘
H. | Ft. | Ft.} Fu | Fe.|Ft | FtiFe .]F:.;F:.EFL“FL}F EF: Fi. Fr. Ft.‘Fz, Ft. | Ft.: Fi. ! Fu. i‘Ft Ft . Ft. H.
0(1.6 1 4' 11| 1.0 0.8 0.7 0.7 e 1.5’% 1814141516 161717171716 1 7‘ 1.7 1.6 1 51 4 0
1016 14,11 .0 0.8 0.7 0.7, 11215 161414151616 1.7: 1717 L7 1.6 1.7, 1.7 1.6 L5 L4 1
2|16 1411 Lo 0.8 070 1] L2 15 1.8 1.4 1.4 L5 1.6 1.6 1.7 1.7 1.7 1.7, 1.6 L 7 1.7 ‘1.6 15 1.4 2
3115 1.3 1.6 0.9,0.7 0.6 0.6, 0 L1 141713 13; 14 1.5 15 1.6 1.6 1.6 L6 1. 5 1.6 (16,15 14 1.3 3
4|13 11 0.8 0.7 0.5 0.4 0.4 00121511 111213 13 14 1.9 14 1.4/ 1.3 14 1.4 13 1.2 1.1 4
5|11 0.9 0.6 0.5 0.3“ 0.2 0. 0.7,1.0 1.3 0.9 091001111 1.2 LY 1.2 L2 L1 1.2 1.2 3.1 1.0 0.9 5
6|10 0.8 0.5 0402 0.1‘; 0. 1‘o.s'i 0.9, 1.2 0.8 0.8 0.9‘L 1010 L1 LT 111110 1.1 L1 Lo 0.9, 0.8, 6
7|10 0.8 0.5 0.4 0.2 01 0.1 50609 1208 0809101011 L1LL11161L111L00Y 0.8 7
8|11 00 060503020 6 0.7 1.0 1.5 0.9 0.9 Lo 11311212 12 L2 1.1, 1.2 1.2 1.1 Lo 09 8
9 1.3| 1.1 0.8/ 0.7 0.5{ 0.4 0. 1 .8/ 0.9, 1.2 1.5 1.1, 1.1 1.2 1.3 13 1.4} 1414 141314 1413 L2119
10| 1.5/ 1.3 1.0 0.9,0.7, 0.6 0.6, .0, L1 L4/ 1.7 13 1.3 1.4 15 15016 1.6 1.6 1.6 L5 1 616/ 1.5 1.4/ 1.3 10
L6 L4 L3100 sl 0.7 0. -1 12 1.5 18 L4 14 1.5’l 16 16 1.7 1717 L7 L. 6i L 7l 1.7i L6 1. 5i L4 1

TABLE IX.—KEY WEST—Continued.

:;.?; } LARGE EBE TIDE. LARGE LOW TO SMALL HIGH WATER. "E
£ i
- Days from maon's greatest declination. Days from moon’s greatest declination. | =
| —
E . Before— After— Before— l After— jf
= £ . R =
@ F— ‘ I w
5‘7!0541321012{3’41,5 6 7 7!6541312 1,0?123;4;5‘6‘7;-5
A i i 1 i i oo LE

P ! S O DL (P (PO U U U AU U G N
H.‘Fz.;Ft. Ft. Ft.';Ft. Ft. | Ft. Ft.| Ft.|Ft. | Ft. | Ft. Ft. | Ft Ft. Ft. Fi|Ft Ft.ilq.th. Fz.EFz.:Ft. Ft. i Fe.! Fe. | Ft. . Ft. FL.“H-
0 L4 1619 202223 23 23232221 19 1815 12161515 L4 L4 131313131413 13141516 0
1141619 2.0 2.2 25 2.3 2.3 23 2.2 2.1/ 1.9 1.8 1.5 LY L6, 1.5 L5 141413 L3 13 L3 141313141516 1
2 141619 20222323 23232321 L9 1 8 1.5 1.2 1.6 L5 L5 L4 1.4 1.3 1.3 13,13 1.4 1.3, 1.3 14 1516 2
3,13 1518192122222222212018L7 L4 L1015 14 L4 L3 L3 1.2 1.2 12,12 1.3 1.9 1.2 1.3 1.4 15 3
11 1.3 1.6/ L7, 1.9 2.0/ 2020 20 1.9 1.8 1.6 1.5 1.2 0.9 1.3 1.2 1.2 1.1 1.1 1.0 10,10/ 1.0 1.1 1.0/1.0/ 11 1.9 1.3 4
0.9 1.1 1.4/ L5 1.7 18 1.8 1.8 1.8 1.7 L6 L4 1.3 1.0 0.7 11 L0 1.0 0.9 0.9 0.8 0.8/ 0.5 0.5 0.9 0.8 0.8:0.9 1.0 11 5
0.8 10013 1.4 1.6 1.7 1.7 L7/ 1.7 1.6 1.5 1.3 1.2/ 0.9 0.6,1.0, 0.9/ 0.0 0.8 0.8 0.7/ 0.7, 0.7, 0.7 0.8 0.7 0.7, 0.8 0.8 1.0 6
0.8 1.0 L3 L4 1.6 1.7 L7 17 L7 1.6 L5 1.3 1.2 0.9 0.6/ 1.0, 0.9/ 0.9, 0. 0.8/ 0.7 0.7, 0.7, 0.7 0.& 0.7 0.7,0.8 0.9 1.0 7
;0.9 L1 1.4/ 151718 L8 L8 L8 L7 L6 L4 1.3 L0 0.7,1.1: 1.0/ 1.0 0.9, 0.5 0.8 0.8 0.8‘ 0.8 0.9 0.8 0.8 0.9 1.0 1.1 ®
111301617 102020202019 1816 L5L200131.2L211 11,10/ 1.0 1.0, 1.0, 1.1 1.0‘i 10,1112 13 9
L3 L5 Le L9 2122 292222212018 1714 L1015 L4 L4 1.3 1.3 L2 12 1.2 1.2 1.3 L2 1.2 L3 1.4 1.5 10
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TABLE IX.—SAN DIEGO.

! SMALL EBB TIDE, OR FROM SMALL HIGH WATER TO SMALL LOW
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T [
£ | WATER. | =
g | - - El
= PR -
; l‘ Days from moon's greatest declination. 1 Days from moon's greatest declination. =
[ ! Q
g | ‘ i I 2
8 Beforo— | After— Before— . After— 8
s | | i =
g i i i | i | H y i - ! i g
£ g 1]|o|1|lei3l4|5|6 |7 7|65 4\352{101|2134567,.
&= l l ' I | i | i i | | &
| | ‘ ‘ o ‘
H. .| Fr.| Fe.| Ft. Ft FL][Ft. Ft.| Ft.| Fu .Ft.!Ft.F 71, Fu.| Ft. . Fu Ft.th. Fz.lFt.in !Fz. Ft.| Fv.| Fe.| Fe.| H.
0§ .30 2.1 2.0, 2.0, 2.1 2.3 27/ 3.2/ 3.8/ 4.6 52{ 51 4.9 4.7 4.5 4.4 4.3 42/ 4.2 41 41, 4.0 4.0/ 3.9/ 2.9, 40 0
1! .1 1.9i 1.8 1.sj 1.9 | 9.5 3.0 3.6i4.4 5.0, 4.9 4.7 4.5 4.3 4.2 41 4.0 4.0 39 3,9,3.8/ 3.8/ 3.7 3.7]3.8 1
2) .8 1.6, 1.5 1.5 L.§ 2.2 27 3.3 4.1 471 4.6 4.4 4.2‘ 4.0‘ 3.9 3.8 3.7 3.7 36 36’ 3.5 3.5 3.4 3.4135 2
3‘ .3 1.11 1.0 1.0 1.1 17 2.2 2.8 3.6 42 4.1 3.9 3.'7\ 3.5 3.4 3.3 3.2 3.2 3.1, 3.1 3.0 3.0 2.9 2.9:3.0 3
14 : . 5. 0.3‘ 0.2 0.2 0.3 0.9 1.4 2.0 2.8 3.4; 3.3 3.1 29 27 2.6/ 2.5 214 ‘.’.4: 2.3 2.3 2.2/ 2.2 2.1 l 2.2 4
5 0.0 ¢ -3 -3 -2 0.4 0.9 1.5 23 2.9 2,8 2.6 24 22 2.1/ 20 L9 1.9% 1.8 1.8 1.7 1.7 1.6 L 6| 17 5
6| 1. 0.1 —.1‘, -2 -2 -1 0.5 1.0} 1.6{ 2.4 3.0, 2.9 2.7 25 2.3 2.2 2.1 20 2.01 1.9 1.9; 1.8/ 1.8 L7 L7 1.8 6
7|3 0.6 0.4 0.3/ 0.3 0.4 ,1.0“ 1.5 ‘2.119.9 25 3.4 3.2/3.0 2.8 2.7 26 25 2.5 2.4 24 2.3/ 2.3 2.2 2223 7
Bi -9, 1.2 1.0 0.9‘10.9‘ 1.0 ;].6‘ 21,2735 41 4.0 3.8 3.6; 3.4 3.3 3231 31;30 3.0 2.9/ 2.9 2.8 2.8, 2.9 8
I ! . B ! i
9‘»3_'731 7 23‘ 2.0 1.8i 1.7! 1.7 1.8 2.4i 2.9/ 3.5 4.3 49 4.8 4.6 4.41 4.2‘ 4140 3.9 39"38 'iB‘ 3.7/3.7/ 3.6/ 3.6, 3.7 9
10 4.2 3.6/ 3.2 28 2.5 23 22 2.2 23 25/2.9 3.4 4.0 48 5.4 53 5149 47 4.6 45 4.4 4.4 4.3 43 4249 41 41/42 10
11143 37} 3.329; 2.6 2.4; 2.332,3 2.4 ;3.0i 3.5 4.1 4.9 5.5 5.4 521 5.0 4.8 4.7i 4.6 4.5 4.5!44 4.4; 4.8 4.3 4.2 4.2i4.3i 1
{ | i : 1 i i
Fromatod cevsensse.Diagram I ‘ From b 40 €. covenvonencnvacmemaeccmeocannsen-----.Diagram I
FrOM CLO @ vveseorcnansnmantonmassmesmsssonsamasann Diagram II ‘ From d 10 €. v coveceraaeiannanmaccacaccnsaaranaans Diagram IX

TABLE IX.—SAN DIEGO—Continued,
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TABLE IX.—SAN FRANCISCO.

STATES COAST SURVEY.

; SMALL EBL TIDE, OR FROM SMALL HIGH WATER TO SMALL LOW ]

WATER.

Days from moon’s greatest declination.
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TABLE IX.—SAN FRANCISCO—Continued.
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TABLE IX.—ASTORIA.

SMALL EBRB TIDE, OR FROM SMALL HIGH WATER TO 3MATLL LOW

FROM SMALL LOW WATER TO LARGE HIGH WATKR,
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TABLE IX.—ASTORIA—Continued.
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TABLE IX.—PORT TOWNSHEND.
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TABLE IX.—FORT TOWNSHEND—Continued.

LARGE EBB TIDE, OR FROM LARGE HIGH WATER TO LARGE LOW

WATER. FROM SMALL LOW WATER TO LARGE BIGH WATER.

Days from moon's greatest declination. Days from moon's greatest declination.

Hours of moon's trensit.

Before— i ’ After— Before— i i
T Co : ; o
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Ezample VII—Thus, in Example VI, the high water of February 7

was found to be 3.3 feet above

mean low water. The declination being south, diagram I applies, and this high water is the small one. To
obtain the fall of the next low water, or small low water, we cnter Table 1X, for San ¥raneisco, with 04. of
moon’s transit, and two days after the greatest declination in the first part of the table, and find 1.9 foot, which
will be the difference in the height of this high and low water. Entering with the same transit and day in
the second part, we find 3.0 feet, which is the rise of the large high above the small low water; the difference
between 1.9 and 3.0, or 1.1 foot, is the difference of height of the two successive high waters.

It is easy to see how, in this way, the soundings of a chart can be reduced to what they would be
approximately at all the successive high and low waters.

TIDES OF THE GULF OF MEXIC

On the coast of Florida, from Cape Florida around the peninsula to St. Mark’s, the tides are of the
ordinary kind, but with a daily inequality which, small at Cape Florida, goes on increasing as we proceed
westward to Tortugas. From the Tortugas to St. Mark’s the daily inequality is large and sensibly the same,
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giving the tides a great resemblance to those of the Pacific coast, though the rise and fall is much smaller.
Between St. Mark's and St George’s island, Apalachicola entrance, the tides change to the single-day class,
ebbing and flowing but once in the twenty-four (lunar) hours.

At St. George’s island there are two tides a day, for three or four days, about the time of the moon’s
declination being zero. At other times there is but one tide a day, with a long stand at high water of from
8ix to nine hours. From Cape St. Blas to and including the mouth of the Mississippi, the single-day tides
are very regular, and the small and irregular double tides appear only for two or three days, (and frequently
even not at all,) about the time of zero declination of the moon. The stand at high and low water is compara-
tively short, scldom exceeding an hour.

To the west of the mouth of the Mississippi the double tides reappear. At Isle Derniére they are distinet,
though a little irvegular for three or four days near the time of the moon’s zero declination. At all other
times the single-day type prevails, the double tides modifying it, however, in the shape of a long stand of
from six to ten hours at high water. This stand is shortest at the time of the moon’s greatest declination,

" sometimes being reduced to but one hour. At Calcasieu the tides are distinctly double, but with a large daily
inequality. The rise and fall being small, they would often present to the ordinary observer the same
appearance as at Isle Derniére. At Galveston the double tides are plainly perceptible, though small, for five
or six days at the time of the moon’s zero declination. At other times they present the single-day type, with
the peculiarity that, after standing at high water for a short time, the water falls a small distance, and stands
again at that height for several hours, then continues to fall to low water. Sometimes it falls very slowly for
nine or ten hours following high watcr, and then acquires a more rapid rate to low water. At Aransas Pass
and Brazos Santiago the single-day tides prevail. Small, irregular, double tides are only perceived for two
or three days at the moon’s zero declination. At all other times there is but one high water in the day, with
a long stand of from six to nine hours, during which there are often small, irregular fluctuations or a very
slow fall. 1In the following table the mean rise and fall of tides at the above stations are given.

The highest high and the lowest low water occur when the greatest declination of the moon happens at
full or change; the least tide when the moon’s declination is nothing at the first or last quarter. The rise and
fall being so small, the times and heights are both much influenced by the winds, and are thus rendered quite
irregular,

TABLE X.

Rise and _full at several stations on the Gulf of Mexico.

l Mean rise and fall of tides.

Siations. T |
Mean. | At moon's greatest | At moon's least
| il declination. declination,

Feet. | Feet. Feet.
St. George’s island, Florida .. .. oo iaun oot ciie i e 1.1 ‘ 1.8 0.6
Pensacoln, Florida . ... .. . ... .. ... ....._ e e ecedenn 1.0 | 1.5 0.4
Fort Morgan, Mobile bay, Alabama_ .. ... .. ... .. ... 1.0 1.5 0.4
Cat island, Mississippi.. . ... ol iiminemei i e 1.3 1.9 U. 6
Southwoest Pass, Louisiana. ... cocr oo iiiecioe o i caan 1.1 1.4 0.5
Isle Derniere, LOWISIAIA ... coeeairs omeceme ceas caee s amenas 1.4 2.2 07
Entrance to Lake Calcasieu, Louisiwa.,...-......v...,...._.,.E 1.9 2.4 J 1.7
Galveston, Texas «cocruiiereeane e tiaiiecmae cameneamenes | 1.1 1.6 ‘ 0.8
Aransas Pass, TeXa8 e i iicr toamii et it et e ‘ 1.1 ! 1.8 0.6
Brazos Santiago, Texas.......................4...........--..‘ 0.9 t} 1.2 0.5
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TO DETERMINE THE RISE AND FALL OF THE TIDES FOR ANY GIVEN TIME FROM
HIGH OR LOW WATER.

It is sometimes desirable to know how far the tide will rise in a given time from low water, or fall in a
given time from high water, or to approximate to the time which has elapsed from low or high water, by
knowing the rise and fall of the tide in the interval. If the proportion of the rise and fall in a given time
were the same in the different ports, this would easily be shown in a single table, giving the proportional
rige and fall, which, by referring to Table I, showing the rise and fall of the tide at the port, would give the
rise and fall in feet and decimals. The proportion, however, is not the same in different ports, nor in the same
ports for tides of different heights. The following Table XTI shows the relation between the heights above
low water for each half hour for New York and Old Point Comfort, and for spring and ncap tides at each
place. Units express the total rise of high water above low water, and the figures opposite to each half hour
denote the proportional fall of the tide from high water onward to low water. For example, at New York,
three hours after high water, a spring tide has fallen six-tenths (sixty-hundredths) of the whole fall. Suppose
the whole rise and fall of that day to be 5.4 feet, (Table I,) then three hours after high water the tide will
have fallen 3.24 feet, or three feet three inches nearly. Conversely, if we have cobserved that a spring tide
has fallen three feet three inches, we may know that high water has passed about three hours.

TABLE XI.

Guving the height of the tide above low water jfor every half” hour before or after high water, the total
range being taken as equal to 1.

New York. 11 O1d Point Comfort,

Time before or

after high water. ; i
Spring tide. | Neap tide. | Spring tide. | Neap tide.
00 1.00 Loo | Loo | 100
030 0.98 0.98 | 0.8 0.98
10 0.94 0.93 | 095 . 0.9
130 0. 89 0.8 | 0.88 0.87
2 0 0. 80 07z | es0 078
2 30 0.72 059 | o070 | o.68
3 0 0. 60 0.45 | 059 | 0.7
3 30 L 0.49 031 | 049 | o044
40 ‘ 0.39 0.19 | 03 | 0.3
4 30 ‘ 0.25 0.10 | 026 | 0.
5 0 0.18 0.02 | 617 . 0.13
5 30 0. 09 0.00 [ 0.08  0.05
6 0 0.05  Jieeieiaaann. L0.03 0. 01
6 30 0,00  |........ ... L0000 0.00

- TIDES IN COASTING.

By observing the time of high water and low water along the coast we find the places at which they are
the same, The map of co-tidal lines (Sketch No. 65, C. S. Rep., 1857) shows that it is high water nearly at
the same hour all along the coast from Sandy Hook to Cape Cafiaveral; of course not in bays and harbors
and up the rivers, but on the outer coast.

It is high water exacily at the same hour all along the line marked X1I, seen on the chart, near Sandy
Hook, and north and south of Hatteras, and with small interruptions at Cape Lookout and Cape Fear, all the
way to near Cape_Cafiaveral. The same line extends eastward to near Block island, and south of Nantucket,
and then passes away from our coast. At full and change of the moon, along this line, (approximately,) it is
high water at twelve o’clock, Greenwich time, the local time of high water depending upon the longitude of
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the place; or, to speak more correctly, in the average of a lunar month it is high water so many hours after
the time of the moon’s passing the meridian of Greenwich. By these lines, called co-tidal lines, we can deter-
mine what tidal currents the navigators must expect to meet in coasting; and for this purpose we divide the
ports of the coast into two sets, those south and those north of New York.

The sailing lines of coasters, bound to southern ports this side of the straits of Florida, are marked upon
the map, and also those bound through the sounds to eastern ports, and outside to Halifax and KEuropean
ports.

VESSELS TO AND FROM PORTS SOUTH OF NEW YORK.

South of Sandy Hook, New Jersey, the line of XIT hours is nowhere more than 18 miles from the coast;
that of X1I# nowhere more than 35 miles; that of XI4 nowhere more than 48; and XI nowhere more than
110. The distance of these lines of XII to XI hours, (corresponding within four minutes to VII and VI of
New York time,) for different parts of the coast, is shown from Table A, where the first column gives the name
of the place, and the second, third, fourth, fifth, respectively, the distances of the eo-tidal lines of XII, X13,
XI34, and XI hours. The distances are measured from the ports on perpendiculars to the co-tidal lines.
They may be taken as if measured on the parallel of latitude at all the points for the line of XII hours, and
at all between Sandy Hook and Cape Hatteras for the lines of XI5 and X1 hours.

A,

1 Distance from coast, measured on perpendicular to co-tidal lines.
Names of locations. !

" At XIT hours, ; At XT% hours. At XI3 hours. | At XTI hours.
: | |

Naatical miles.| Nautical miles. | Nautical miles. | Nautical miles.
Sandy Hook- .o oo 12 32 53 100
Barnegat ..o oo iiina... 2 29 39 78
Cape May . e e 15 30 46 a2
Cape Henlopen ... ... . oo oo i o 18 33 47 92
Assateague. .. .. ... e 7 a9 36 82
Cape Henry - oo oL i : 12 2% 43 100
Cape Hatteras . . oo oo i i e [ 8 20 G3
Ocracoke inlet . ... ..., 11 26 71
Cape Lookout ..o e feemm e e 7 18
Beanfort entrance, North Carolina . ...... ... ....... 6 15 24 - 63
CapeFear. ... ... il . 6 16 55
Cape Roman ... ... Ll ... 10 21 67
Charleston Hght. oo oo 3 15 27 70
Port Royul entrance...o ..o i il 5 17 20 78
Tybee entrance. .. ... ... ... ... . ... ...... 6 17 31 82
St. Mary’™s eItTaN0e o c. vee oot i e o 12 25 40 110
St. John™s entrance .. ... o o ool i i ! 17 35 48 e ..
Cape Cafiaveral ... ... ..l [I 16 e S D
Cape Florida ... . ... ... ..., \‘ -------------- ; .......................... E

i |

The co-tidal lines are in such directions that at 10, 20, and 30 miles from the coast, between Sandy Hook
and the St. John’s there is but a variation of seven minutes, and even to Cape Cafiaveral only of eight
minutes.

Keeping ten miles from the shore the coaster would pass from 12 hours at Sandy Hook to 11 hours 45
minutes at Hatteras, and increase again irregularly to 12 hours 7 minutes at the St. John’s, as shown more
explicitly in Table B. These three tracks of 10, 20, and 30 miles are inside of the cold wall of the Gulf
Stream, and generally in the cold current, except at Cape Canaveral.



THE UNITED STATES COAST SURVEY. 87

B.
| Co-tidal hour at 10,20, and 30 mautical miles from the
Names of stations. i coast, perpendicular to the coust.
[

E Ten miles off. Twonty miles off. i Thirty miles off.

- : I _

i k. m, k. m. k h. m.
Sa0AY FIOOK . - - e o oe eeee e e e e e e e 2o 11 52 | 11 45
Barnegat. o oo oo e e it e - 11 o2 11 44 1135
CaPE May - - o oo oo i i it aaen | 25 11 53 ‘ 11 45
Cape Henloper « oo eun cu oo o e ! 12 7 11 57 i 11 48
S 12 0 11 44 ‘\ 137
Cape Henry - .o o e | 12 5 ] 11 48 11 42
Cape Hatteras .. ... i 11 45 11 30 i 11 22
Ocracoke inlet. . coe oo o e e e i 11 47 11 36 1125
Cape Lookount ...... G 11 45 11 30 11 20
Beaufort entrance, North CaroliDa - oo oo oo 11 55 11 38 1125
Cape Fear. .o oo e 11 38 11 25 IT 18
Cape ROMAL — e oo oo e eee e e e e et eem e e | 11 45 1133 | 11 24
Charleston Hght. - oo oo e i }‘ 11 52 11 38 ! 11 25
Port Royal entrance. . . oo i mi i aee i e eaae ‘ 11 57 11 45 11 32
Tybee entrance - --. e ceoman coenamsce e ccce i i 11 55 11 43 11 30
St. MAry’s @NETATCE o v o mr oo e cc e s e aac e e amn e nanns | 12 8 11 &7 11 47
St. John's entrance. ... .. . e eeeaeeeicaaaan i 12 7 11 57 11 50
Cape CaBavertl. cov e e it c e iiieceee e e ! D T R
CaPO FIOMAB - e et e e e neeen aaam e e e enne § 13 30 e e e e

It follows, then, as a general thing, from these two tables, that the coaster, in passing from Sandy Hook
to the St. John’s, would have the tides the same, within some fifteen minutes, as if he remained at Sandy
Hook; so that leaving, for example, at high water, he would, according to the elapsed time, have the ebb
and flood alternating every six hours and a quarter, nearly, as if he had remained near Sandy Hook. As the
flood tide sets in generally to the northward and on shore, and the ebb to the southward and off shore, he
would know by the time that elapsed from his departure and the period of the tide at which he started what
tidal eurrent she might expect to meet as he passed along the coast. This of course, is not peculiar to Sandy
Hook as a point of departure, but would be true for any of the entrances given in the table, taking care not
to mistake the time of tides within for that at the entrance.

By referring to George W. Blunt, esq., I have obtained the tracks of sailing and steam vessels passing from
New York to ports to the south of it, as shown by the lines on the chart accompanying this paper. (See
Sketch No. 65, C. 8. Rep.,, 1857.) Tracing these on the map of co-tidal lines, 1 have determined how the
navigator would find the tides as he passes from port 1o port. The resultz are shown in the annexed table,
(C.) in which the port between which and Sandy Hook the mariner passes is at the head of the table, and, at
the side, the place off which the co-tidal hours will be found, as stated in the table.
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C.
Co-tidal hours on sailing lines measured on parallels of latitude of places named in the first column,
beiween New York and—
Off— ‘ -
Delaware | Chesapeakc: Ocracoke ‘ Cape Fear. Charleston. ' Savannah. | St. Joho's. :‘ Cape
bay. buy. } inlet. ‘ i }’ | Florida.
k. m 1 b om kb m. k. m. ; k. . ‘ k. m hoom k. m.

Sandy Hook . 5 1205 12 5 125 J 2?5 2 5 12 5 12 5
BATOEZAL . - oottt 157 | 11 57 | 1157 1 o571 Y 1 oo 1 57 11 57 157
Cape May. ... oo e iiaiia 1210 | 11 52 f 11 43 11 45 11 45 11 45 11 45 11 45
Cape Henlopen. . .o.oooi e 5 11 43 11 43 11 43
AMSAICRZUEC - - e a it i caiaaaeaos 11 33 11 33 1 33
Cape Henry. . 11 24 11 24 11 24
Cape Uatteras 11 48 11- 48 11 48
Qeracoke inlet . ... L. oLl l. - 1t 42 i1 42 11 42
Cape Lookout. ... ... .o .a.Ll.. 11 39 11 3 11 24
Beaufort entranee .. ...ooooniiaioaaaLo. 1 39 11 32 11 24
Cape Fear. ... .. ...l ieeaiiao. 11 36 11 24 1 o
Cope ROMBN .. . ..oee i ieiiaea i aaun 11 46 IL 19 el
Charleston light ... ... .o .. 11 52 i1 18 ..ol
Fort Royal entrance. .oo..ooeeie v inaa... 12 3 11018 el
Ty bew entrance
St. Mary'sentrance. ... ... . ... ...
St Jobn'sentrance . ..ol iiiiiiaaoan
Cape Cuflaveral . ...
Cape Florida . . . .. ... ... .

Thus from Sandy Hook to Delaware bay, starting with 12 hours 5 minutes, off Barnegat there would be,
at the same ingtant, 11 hours 57 minutes, and off Cape May 12 hours 10 minutes, so that the navigator would
have the same succession of tides whether he remained at Sandy Hook or passed onward to Delaware bay, or
whether he came from Delaware bay to Sandy Hook. So from Sandy Hook to Charleston he will find, at
the same instant, 12 hours 5 minutes at Sandy Hook, 11 hours 57 minutes off Barnegat, 11 hours 45 minutes
off Cape May, and so onward upon the parallels of latitude for the several points. For all practical pur-
pases, then, of coasting, the succession of the tides, and, of course, ¢f the tidal currents of flow and ebb, will be
the same as if the navigator remained stationary. Leaving at low water he will meet the flood for 6 hours
15 minutcs, and then the ebb for another 6 hours 15 minutes, and so on. It is the simplest of all rules that has
thus come out of this investigation. That remarkable change of the temperature between the waters of the
in-shore cold current and the warm waters of the Gulf Stream, oceurring in so short a distance that Lieutenant
Bachie called it the “ cold wall,” takes place at distances off the coast of from 170 to 29 miles, (see Table D,)
between Sandy Hook and Cape Cahaveral, measured, from the several points named in the table, at right angles
to the direction of the course, or measured along the parallels of latitude of the points, at distances from 195
to 28 miles, between Assateague and Cape Canaveral, (Table D.) The points where the parallels north of
Assateague meet this divigion line have not been accurately determined.

The annexed table shows these distances measured at right angles and on the parallels.
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D.

89

Distance from coust to *‘ cold wall” of Gulf Stream, off—

Sandy HooK . .o e i e
Barnegat
L T U P
Cape Henlopen
Assateague
Cape Henry
Cape Hatteras
Ocracoke inlet.......
Cape Lookout. . . o .. L i e e e i taeme e cnreameeea
Beaufort entrance
Cape Fear........... Veennn
Cape ROMABN ... o i i im e e et m e et e e e cm—e e
Charleston light
Port Royal entrance
Tybee entrance
St. Mary’s
8t. John’s
Cape Canaveral
Cape Florida

Measuared at rigl
angles to coast.

1t

“ Measured on par-
- allel of latitude.

Nuautical miles.
170
135
137
137
95
92
30

Nautical milcs.

The coasting line of thirty miles keeps inside of the cold wall all the way to Cafiaveral, and all the routes
traced on the chart from Sandy Hook to southern ports arc on the inside of it. The Gulf Stream lines, as
drawn on the chart, show how the route to Bermuda and to the Bahamas cuts the alternate bands of warm

and cold water of the Gulf Stream.

Vessels to and from ports east of New York.

The plate shows the sailing lines of vessels bound from New York to eastern ports and to Halifax,

outside.

first column on the routes to and from the places named in the heading of the table.

measured at right angles to the co-tidal curves,

E.

The annexed table (I1) gives the Greenwich time of high water off the several points named in the

The distances are

Co-tidal hours on sailing lines between New York and—

oft— ‘
i Newport. (New Bedford.| Nantucket. Boston. Portsmouth. | Portland. Halifax.
_ i T

‘ h, m. k. m. k. m. k. m. ko om. h. m. k. m.

Sandy Hook.oeueeoaeaoiaan.. (U NP SUPRIIPR PRI SN NP 12 5
Throg's Point ............... 16 16 16 16 16 16 16 16 16 16 16 16 ......--.
Fisher's island............_.. 13 48 13 48 13 48 13 48 13 48 13 48 ...

; : 12 16 : 11 30
16 10 _.........

14 35 ;12 15
14 40 o.iieaa..
NS I I

! i
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In passing from New York to an eastern port the first great change in the tides and tidal currents is
between the East river and Long Island sound; the difference between Governor’s island and Negro Point,
on Ward’s island, at the eastern entrance to Hell Gate, is two hours and forty-five minutes. Between this
point and Throg’s Point the change is small. The mariner is now in the full tide of the sound, and between
Throg’s Point and Fisher’s island there is a difference of time of but two hours and twenty minutes, the greatest
part of which is at the head of the sound and at its entrance—that is, near Throg’s Point and Fisher’s island.
From off New London to off Sand’s Point the difference is but one hour and forty minutes; so that if the
mariner, instead of remaining at Throg’s Point, passes onward to Fisher’s island, he would lose but half a tide
iu the whule passage. In other words, he would have the same succes§ion of rise and fall, aceording to the
time elapsed, whether stationary or passing onward, within two hours and a half, or less than half a tide.

The tidal current lines show that even a less allowance is to be made for the change of current than for
the change of tide, the difference in the change of current between Throg’s Point and Fisher’s island, along
the middle of the sound, being of no practical importanece. Passing out of Long Island sound the tidal hours
grow earlier, until off Block island that of Sandy Hook is again rcached. The co-tidal line of Sandy Hook
and Block island being the same, it is the struggle of the same tide through New York bay and the narrow
East river, and obstructed Hell Gate, and through Fisher’s island and Long Island sound, and to Throg’s
Point. The tidal currents meet near Throg’s Point.

The lower part of Narraganset bay has the co tidal hour twelve hours, nearly. Buzzard’s bay has nearly
the same co-tidal hour, the tide wave reaching the shore at nearly the same time all around the bay.

It would be impossible to give in a small compass a minute account of the tides of Martha's Vineyard
and Nantucket sound, In general, it may be said that as far as Holmes’s Hole and Wood’s Hole they
resemble those of Block Island sound, and afterwards those of Monomoy, at the eastern cntrance; but this
generalization is unsatisfactory without more details than there is space here to give. In these sounds takes
place the remarkable change of between three and four hours, the greatest change of our coast, dislocating, as
it were, the times of high water at places south and west and east and north of Nantucket. The whole of
this change takes place between the eastern entrance of Nantucket sound and the western of Martha’s Vine-
yard, giving risc to quite a complex condition of both tides and currents, which it has occupied much time
to unravel. The dominant co-tidal line of our coast, from Block island to Cape Cafiaveral, is that of 12 hours
of Greenwich time; that of our eastern coast, from Nantucket to Passamaquoddy, is, in general, 15 hours.
Passing out of Nantucket sound, coasters carry nearly the same co-tidal hour to Cape Cod, and thence vary
their time about half an hour in passing to Boston, to Portsmouth, to Portland, or to Passamaquoddy. It has
long been known that the tidal almanac for Boston might practically be used for eastern ports. Vessels from
New York to Halifax, and New York to Europe, which keep outside, and should keep well off the Nantucket
8hoals, and off George’s, as shown by the track on the chart, vary their co-tidal hour but little, keeping between
the lines of 12 and 114 until quite well on their course, and beyond Cape Sable. The same rule will apply
to their case as has been given for vessels between New York and a southern port.

APPENDIX No. 9.

REPORT T0 THE SUPERINTENDENT BY ASSISTANT L. ¥. POURTALES, IN CHARGE OF THE FIELD
AND OFFICE WORK, RELATING TO TIDAL OBSERVATIONS.

Coast SvrvEY OFFICE, Oclober 1, 1864,

Sir: T have the honor to submit the following report on the field and office work performed by the tidal
party under my charge during the past year.

Field-work.—The following permanent tidal stations have been continued uninterrupted during the year
ending at this date: Boston, Mass., New York, Old Point Comfort, Va., San Diego, and San’ Francisco, Cal.,
and Astoria, Oregon. The station at Eastport remained in charge of Assistant E. Goodfellow until April 1,
his place being then taken by Sub-Assistant A. T\ Mosman. On July 18 the station was discontinued, and
the instraments were transferred to Portland, Me., where they were set up by Mr. H. W. Richardson, and
started on the first of August.

Mr. M. C. King, the observer at Old Point Comfort, resigned the position, which he had filled satiefac-
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torily since the establishment of the station, on the lst of March. Since that date the station has been in
charge of Ordnance Sergeant C. Kelly, 17, 8. A.

A self.registering tide-gauge was set up at Bay Point, Port Royal sound, 8. C., by Assistant C. O.
Boutelle; observations began August 22, but were unsatisfactory, the loeality being too much exposed. The
gauge will be transferred to a mmore sheltered place in the same sound.

The three stations on the western coast have, as in preceding years, been under the efficient supervision
of Captain G. H. Elliot, of the corps of engineers, U. S. A.

The observations at most of the stations have been of a satisfactory character.

The following table gives a recapitulation of the tidal observations received during the past year, exelu-
sive of those taken by the hydrographical parties for the reduction of their soundings.

5 Station, per- Time of cccupation. !
Section. Station. Ohserver. lg\‘l:lisf manent or ——— E,:“u:l : Remarksa.
temporary, | From— TO— -
t
I Eastport, Me....covevann. E. Goodfcllow, A, T. Mosman.| 8. R...| Permanent.’ Qet. 1| July 18| 202 .
I Portland, Me. ... ouueneon. H. W. Ricliardson Sept. 30 | 61
1 Bastonr Dry Dock....... _.do..._. 366G
B H Governor's island, N. Y... Ledon... 366
X Brooklyn, N. Y..cennnaa. ; L.do.. ... 366 | Day tides for comparison with
| Governor's island.
I Old Point Comlort, Va....| M. C. King, C. Kelly......... 8 Ro..jeoa.. do..... ‘:.. du..o.fo..doa ol 366
v | Port Royal, S. C.ooennon. C. 0. Bontelle ... __do. .. ‘ .22 Sept. 18] 8
X | San Diego, Cal.....oon| A, Cassidy..ueencneerennnnn.. -.do.... 1 Sept. 30! 366 |
X San Francisco, Cal....... H.E.Ubrlandt ..._.......... PR [+ P P, do..... le-doa...f...do.. o 366
X1 Astoris, Oregon. . ...__._. L. Wilson ... _............. PR T S DR ¥ M ; L.-do. ... ..-do.. ... 366
! i

Office-work—The following persons have been attached to this division of the officc during the past year,
though never all at the same time: R. S. Avery, J. Downes, P. H. Donegan, M. Thomas, and }¥. R. Pendleton.

Mr. R. 8. Avery remained connected with this division until the end of October, 1863, being engaged in
revision of tidal reductions. e was then transferred to the eomputing division.

Mr. P. H. Donegan read off the times and heights of tides from the sheets of the self registering tide-
gauges, and made the reductions of the same. He was transferred to the charge of the archives on the first
of April.

Mr. J. Downes took Mr. Donegan’s place on the first of April, and continues on the same work at this time.

M. Thomas continues to copy the readings of the self-registering tide-gauges for preservation in the
archives; also does miscellaneous clerical work.

F. R. Pendleton has continued to make the reductions of the observations from the western coast.

Very respectfully, your obedient servant,
L. F. POURTALES,

Assistant United States Coast Survey, in charge of tidal dicision.
Prof. A. D. Bacug, LL.D., Superintendent United States Coust Survey.

ON OBSERVATIONS OF TIDES AT TAHITI, MADE UNDER THE DIRECTION OF CAD-
TAIN JOHN RODGERS, U. 8. N, (SkercH No. 40.)

The tides at Tahiti have long been known to exhibit the peculiarity of oceurring nearly at the same hour
of every day, indicating an almost total elimination of the lunar tide.

As far ag we know, the tides of no other part of the globe present this extraordinary feature. No expla-
nation fully satisfactory has yet been proposed for this phenomenon.

From their bearing on the laws regulating the tides on the North American coast of the Pacific ocean,
aceurate tidal observations in central parts of that ocean were a great desideratum, and advantage was, there-
fore, taken of the surveying expedition, under the command of Captain John Rodgers, U. 8. N., by furnishing
him with one of Saxton’s self-registering tide-gauges, with the request to set it up at fome suitable point.

The town of Papeete, on the island of Tahiti, was sclected by Captain Rodgers, and the tide-gange left
there in 1856 under the charge of an intelligent French soldier. 'I'he observations began on the 27th of April,
but up to June 2 were so frequently interrupted as to be of little use. After that date they are nearly com-
plete to October 12, subsequent to which time no observations_have been received.
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On the accompanying diagram (see Sketch No. 40) the mean local time of cach high water has been
plotted in such a manner that the abscissae represent the days of the month; the ordinates the hours of the
day. An inspection of the diagram will show that during part of the month of June the tide appears to have
followed the general rule, occurring later every day, so that there was a high-water successively at all the
hours of the twenty-four. In July, however, the case was quite different. The high-waters occurred at a
later hour on successive days, but only until they had reached three or four hours, and in one case five, after-
noon or midnight, when they came back abruptly to the neighborhood of twelve, to follow again a similar
cycle. This type they preserve to October 12, when the observations ceased, only the range and the abrupt-
ness of the return to an earlicr hour becoming lessened. It will also be remarked that the midnight tides
diverge less from that hour than the midday tides from noon. The times of low water have, as may be
expected, similar relations to 6 a. m. and 6 p. m.

Taking the mean of all the observations we find 59 minutes past noon and 53 minutes past midnight for the
average time of high water, and 45 minutes past six for the average time of low water, both morning and night.

Diagram 2 (Sketch No. 40) shows the variations from that mean, arranged according to the moon’s
transit. The curve exhibited might be called the half-monthly inequality in the soli-tidal interval, in analogy
to the curve of half-monthly inequality, of the luni-tidal interval of ordinary tides.

With regard to the heights the statements received are not quite precise as to the scale used in the self-
registering tide-gange, and some uncertainty arises from the zero-point having been repeatedly altered, owing
to the necessity of using the same paper on the gauge several times. On the best supposition that can be
made we find the mean rise and fall to be 0.87 ft. "The observations made at the same port for a few days
by Captain Sir Edward Belcher, R. N, in 1840, (Phil. Trans, 1843,) gave a mean rise and fall of only 0.56 ft.
The diurnal inequality is well marked, and the half-monthly inequality regular and normal.

If we examine the variations of the intervals near the time of the summer solstice, we shall find that, on
the 3d of Junc or a little after, the moon’s upper transit comes at noon ; the intervals for midday tides is at its
mean value. Then the interval increases rapidly every day as the moon’s transits come later, until they come
near the middle of the afternoon, when there is a sudden change of 6%4. or 84. in the course of two or three
days, during which time the tides are so small that their times and intervals cannot be well determined. The
high-waters then seem to pass under the influence of the moon’s inferior transits, and the intervals are reduced
to their minimum values, or become negative. The intervals then increase rapidly again for a considerable
part of half a lunation until they pass again under the action of, and finally under the control of, the moon’s
superior transits. The same law will be observed to prevail throughout the period of observation, but the
inequality rapidly decreases in amount as we depart from the solsticc. Similar observations apply mutatis
mutandis to the midnight tides.

The range of the tides seems to be considerably less pear the solstice than they are near the equinox.

‘There secm to have been some notable changes in the mean level of the ocean in the month of July.

Hopes were entertained of obtaining more observations, and a supply of paper was forwarded to the United
States consul some years ago, but no answer has ever been received. 1t has been thought advisable, there-
fore, to publish the results as far as they have been obtained.

APPENDIX No. 10.

REPORT OF ASSISTANT J. E. HILGARD, IN CHARGE OF THE OFFICE.

Coast Scrvey OrrFice, Waskinglor, November 1, 1864.

Sir: I have the honor to submit herewith the annual report of the operations of the Coast Survey office’
which has remained under my charge during the past year.

In the general direction of the office ] was zssisted until June by Prof. F. A. P. Barnard, who then
withdrew to fill the chair of president of Columbia College. 'The loss of his valuable assistance has been
severely felt, but the impress of his mind and the marks of his shaping hand upon every subject that passed
under his care will long remain.

The clerical duties of the office have been efficiently performed, as during the preceding year, by Mr. V.
E. King, aided by Mr. Wm. Gadshy, jr. Upon the retirement of Prof. Barnard, that portion of Lis duties
relating to the issue of maps and charts was assumed by Mr. King.
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To Samuel Hein, esq., the disbursing officer of Coast SBurvey, and to Joseph Saxton, esq., the assistant
in charge of the office of weights and measures, I beg leave to express my indebtedness for aid derived from
their advice and experience.

The detailed accounts of the work performed in the several divisions of the office arc herewith presented.

J. E. HILGARD,
Assistant Coast Survey, wm charge of office.

Hvprocrapruic Division.—The operations in this division have been continued under the direction of
Captain C. P. Patterson. 'These, as heretofore, have included the arrangement of hydrographic matter for
the hands of the engraver, the verification of charts, and tlhie preparation of supplementary data for revised
editions of sheets already published. The outfit and repairs of vessels used by the field parties have, as
usual, been supervised by Captain Patterson. For office details two draughtsmen were cn duty during the
greater part of the year. Their occupation has been as follows :

Mr. Arthur Balbach made, under the direction of Captain Patterson, the comparizons aund verification
necessary in advance of the issue of charts from the office; the arrangement of notes for the charts; most of
the plotting required in the preparation of new charts, as also that needed for new editions of sheets heretofore
publizhed. Dl!rillé part of the year Mr. Balbach was employed in the special survey of Boston harbor.

My. Louis Karcher eontinued the usual routine of service in the division until the end of September.
He made the projections for the hydrographic sheets of the year; plotted original hydrographic work, and made
reductions and verifications. His acceptable services terminated on the 1st of Oetober, when he resigned.

Tipar Division—The following report of the oceupation in this division during the past year is sub-
mitted by Assistant L. F. Pourtales.

Mr. B. S. Avery remained counected with this division engaged in revision of tidal reductions until the
end of October, 1863, when he was transferred to the computing division.

Mr. P. H. Donegarn made the readings from the sheets of the self-registering tide-gauges and reduced
the resulis. He was detached from this division and put in charge of the archives on the 1st of April.

Mr. J Downes was assigned to this division, in Mr. Donegan’s place, on the 1st of April, and has con-
tinued the work up to this time.

M. Thomas has continued to do the copying required, particularly of the readings of the self-
registering tide-gauges, in shape for preservation in the archives.

F. R. Pendletorn has continued to make the reductions of the observations from the western coast.

CompuriNG Division.—The duties of the division in charge of Assistant C. 4. Sckott have been increased
by the assignment of certain astronomical longitude computations, but no addition has been made to the effective
force employed in it.

Mr. R. 8. Avery, formerly of the tidal division of the office, joined the computers on the 2Sth of
October, 1863. Mr. James Main resigned on the 1st of August, 1864, on account of ill health. He had
been connected with the survey (excepting for a short period in 1859) since November, 1851 ; by his resig-
nation the office loses an experienced and industrious computer.

In consequence of the assignment to this division of the reduction of the observations of Pleiades occul-
tations between 1856 and 1861 for the determination of Awmerican longitudes and corrcction of the Iunar
ephemeris, aceording to the plan of Prof. Benjamin Peirce, and under his general direction, the distribution of
the work assigned to the geveral computers has been slightly modified. Mr. Main was engaged on the first
computation of the occultations, and Mr. Avery on the second or check computation. AMr. Main’s place was
afterwards filled by Mr. Werner, to whom the same duty was assigned.

On the night of November 13-14, 1863, My. Schott observed and rccorded the phenomena of shooting
stars, assisted by several observers. He was engaged between November 16 and November 22, 1863, in
investigating the deflection of the compasses of the turreted iron-clad steamer Roancke, then lying off Newport
News, in James river. In July and August he determined and located ranges of projectiles fired from 15-inch
guns, mounted on the shore of the Potomac, below Alexandria, and in September and October assisted in
determining ranges of similar guns in New York and Boston harbors. His reports on various subjects this
year include: The fourth report on deflcctions of compasses in iron-elad vessels, (see report of the compass
committee, report of the National Academy ;) a table of observations of shooting stars ; results of a discussion
of the compensation of base bars; a paper on the geodetic # point problem ; a paper on great circle sailing on
he polyconic projection ; a report on the least sq uare reduction of the primary triangulation in Seetion 1, and
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application to that portion connecting it with the Epping base; formule and application for ricochet shots.
Over 1,000 separate observations of oceultations of the Pleiades have been collected, about 700 of which will
be submitted to reduction. Mr. Schott also attended to the comparison of the two computations before
mentioned, and furnished information as needed by either field or office parties.

The following detailed statement shows the work performed by each computer:

Assistant Theodore W. Werner completed the reduction of the following triungulations : Penobscot bay,
Section 1, 1862, G. A. Fairfield, observer; Neuse river, N. C., 1863, same observer; coast of New Jersey,
south of Navesink, N. J., 1861-"62-’63, J. Farley, observer; vicinity of Baltimore, 1863, C. H. Boyd,
observer; small additional triangulation, by G. Davidson, of the Canal de Haro, 1854; St. George's river,
1863, Chas. Ferguson, observer; Charlotte harbor, Fla., 1860~-"61, W. R. Terril, ocbserver; Penobscot bay,
Me., 1863-"64, S. C. McCorkle, observer; he also made some miscellaneous computations, and a second com-
putation of the horizontal angles at stations Mt. Pleasant, Thompson, and partly of Beaconpole; furnished an
abstract of angles of the triangulation near Machias bay, Me., and commenced the reduction of the observa-
tions of the Pleiades occultations between 1856 and 1861. Mr. Werner was prostrated by sickness in April
and part of May.

Mr. Eugene Nulty completed the reduction of the Penobscot bay triangulation, 1862, 8. C. McCorkle,
observer; and nearly completed the calculations for time, latitude, and telegraphie longitudes, also of azimuth
and magnetic variation, at eleven stations in Western Virginia, Ohio, and Maryland, 1864, G. W. Dean and
party, observers. He then took up geodetic computations, and also performed some work on daily magnetic
records.

Mr. James Main completed the reduction of Assistant Schott’s magnetic observations, in Section I, 1863,
attended to some miscellaneous astronomical computations, and was engaged since October 28, 1863, on the
first reduction of observations of Pleiades occultations. He resigned August 1, 1864.

Dr. Gotilieb Rumpf prepared the annual statistics of the geodetic operations ; attended to the geographical
registers ; prepared the geographical positions determined for publication; revised horizontal angles, station
Beaconpole ; revised the computation of the triangulation near Baltimore, 1863, and of Penobscot bay, 1862 ;
computed the triangulation between Machias and Passamaquoddy bays, 1863; attended to miscellaneous
geodetic work ; assisted in the least-square reduction of the primary triangulatiou near the Epping base, and
to the south and westward ; and computed probable errors of the directions of this triangulation.

Mr. R. S. Avery was transferred to this division, October 28, 1863, for the purpose of making the check
computation for longitudes from observations of the Pleiades, upon which work he has been engaged since,
making very satisfactory progress.

Mr. E. H. Courtenay attended to the elerical duty of the division—to copying for permanent record and
for field parties; converted measures, and performed some other computations conneccted with horizontal
angles. He also completed the duplicate records of the survey (geodetic and astronomical) prior to 1844.

R. Freeman was during part of the year supplied with miscellancous copying.

The duplicate records of geodetic, astronomical, and magnetic observations, still in my special charge,
number 1,542 volumes.

Drawing Division.—Under the immediate direction of Assistant Hilgard the work has been distributed
in this divizion by Mr. W. T'. Bright. The occupation of the several draughtsmen has been as follows:

Assistant M. 1. McClery has continued filling in dcetails upon the photographed outline of coast maps
No. 10, Cape Ann to Plymouth harbor, Mass., and No. 53, Rattlesnake shoals to St. Helena sound, S. C.,
scale 55155 the hill topography Qf coast map No. 10, Cape Ann to Plymouth harbor, Mass., and that of
No. 11, Plymouth harbor to Hyannis harbor, Mass., on a scale of ;5345 to be reduced by photography to the
scale of 35135 He has traced for photographing the special survey of part of the Ohio river, from Cairo to
Mound City, and drawn portions of topography for a finished map of Potomac river, sheet No. 1, seale z35q0-

Mr. E. Hergeshcimer, as usual, has had charge of the preparation of tracings from plane-table sheets for
photographic reduction to the publication scale of coast maps No. 8, Seguin island to Kennebunk Port, Me.;
No. 10, Cape Ann to Plymouth harbor, Mass.; No. 11, Plymouth harbor to Hyannis harbor, Mass.; No. 53,
Rattlesnake shoals to St. Helena sound, S. C.; No. 54, St. Helena sound, 8. C,, to Ossabaw sound, Ga.; also
upon the finished map of Hudson river, sheet No. 1, New York to Haverstraw, scale ;4355 and Boston harbor,
(new edition,} scale ;5355 He revised the hydrography of the preliminary chart of Potomac river; sheet
No. 2, Piney Point to Lower Cedar Point, scale s5d55; compiled a road map of Washington and vieinity for
the use of the army; made a manuscript map for military purposes of Wilmington and vicinity, N. C., and
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has drawn the Lill topography of the map of Appomattex and James rivers, Va,, for photographing. He also
added supplementary details Yo the chart of Washington sound, (new edition ;) finished hill topography for
the map of Grand Gulf, Miss.; made the additions of the year to the Congress map; arranged the lettering
for all the finished maps and charts in process of publication, and has made verifications, projections for field

- parties, and diagrams. Detween June 18 and July 30 Mr. Hergesheimer was engaged for the Quartermaster
General U. 8. A., in a topographical survey of the Soldiers’ National Cemetery, at Arlington, Va.

Mr. A. Lindenkohl was engaged with the late Lieutenant J. R. Meigs, corps of engineers, in West
Virginia, from October 3, 1863, until February 14, 1864, since which time he has compiled additional mate-
rial for the military maps of the mountain region of Tennessee and North Carolina, southeastern Virginia,
castern Virginia, and the northern part of Florida, and for extending the limits of maps used in the armies
80 as to include nearly the entire area of the States in rebellion upon a uniform seale of ten miles to the inch.
He has completed the preliminary chart of the Atlantic eoast No. 1, Cape Sable to Barnegat inlet, scale
TETEGTe and made additions to that of the Gulf coazt, from Mobile Point to Corpus Christi bay, Texas,
scale 36 500 continued the drawing of preliminary chart of part of the western coast of the United States,
from Point Pinos to Bodega Heud, including the bay of San Francisco, seale svoaen: completed preliminary
chart of ITalf Moon bay, Cal, scale 553553 Cape Lockout shoals, N. C., seale r5igg; lLight-house inlet and
the inland passage to Folly river, 8. C., scale 53553 made additions to the preliminary chart of Nantucket
shoals, scale w0 and has drawn, as far as the material goes, a chart of Eastport harbor, Me., scale oo To
He has reduced additional hydrography for coast chart No. 7, Muscongus bay to Portland, Me.; No. S, Seguin
island to Kennebunk Port, Me.; and Nos. 40 and 41, Albemarle gound, N. C., recale -1 and has made pro-
jections on copper, projections for field parties, progress sketches, additions from time to time to the published
war maps, and special lithographic maps for the Navy Department.

Mr. L. D. Williams, until November 30, when he resigned, was engaged upon projects, copper-plate
projections, lettering, additions to the Congress map, and veritications.

Mr. H. Lindenkohl has selected and traced for reduetion by photography the remaining hydrography
for the chart of Kennebec and Sheepscot rivers, Me., seale 15543 continvued the hydrographic reduction of
Port Royal sound, including Beaufort, Broad, and Chechessee rivers, 8. C., scale g5lam, and reduced addi-
tional topography for sheet No. 4, of Potomac river, (Indian Head to Little ¥alls bridge,) scale ;5iqq-
Besides drawing the hill topography, on the scale of the original survey, for a map of Vicksburg and
approaches, he made additions to the chart of Albemarle sound, N. C,, scale 55¢555, and engraved on stone
from his own drawing a map of the city of Richmond, Va., and portions of other maps of the States in
rebellion. He has also been engaged upon projections, progress sketches, and tracings of various kinds.

Mr. Lindenkohl, after a career of great uscfulness in the office, sailed for Europe in August.

Mr. F. Fairfax has drawn the hill topography for a map of Bodega bay, Cal., scale 55is0; made
additions to that of Newport harbor, R. 1., scale 55354, and traced for photographing the topography of St.
Helena round, 8. C., scale 15355, and that of Tomales bay, Cal,, scale z5555. He has prepared for engraving
the details upon a photographed outline of Rockland harbor, Me., scale 55355; the topegraphy for a chart of
the main entrance to Charlotte harbor, Fla., scale 35355, and additional topography for coast maps Nos. 40
and 41, Albemarle sound, N. C,, scale 15155, and for a preliminary chart of the sound on a seale of 5¢5g,-
He has also made projections for field parties, diagrams, and tracings, and is now engaged in reducing
additional work for the chart of Delaware and Chesapeake bays, scale 5%54-

Mr. F. Engel during the time he was attached to the division was engaged upon diagrams, miscellaneous
drawings, and reduction of material for a chart of the Atlantic coast, No. 1, (Cape Sable to Barnegat inlet,)
scale 1353550-

Mr. W. B. McMurtrie continued on duty in Philadelphia, eonnected with the special survey, until
January 26, since which time he has been employed in plotting hydrographic work, in tracing for photo-
graphie reduction, and in drawing the preliminary chart of Hudson river, from Glasco to Troy, scale ;5d5q
and that of the mouths of Reancke river, N. C., scale 20bpp- He has also been engaged upon projects for
maps, in inking, plane-table sheets, and in tracing.

Mr. J. W. Maerdel was employed on photographic tracings and othier miscellaneous work until Decem-
ber, 1863, when he was assigned to the party of Assistant C. O. Boutelle as hydrographic draughtsman.

Mr. E. Willenbucher, until August, when he was assigned to the party of Assistant Boutelle as hydro-
graphic draughtsman, was engaged iu plotting hydrographic work, in tracing, and in coloring proofs.

Mr. E. Molitor was assigned to duty in this divisien in December, 1863, and, until April 21, was engaged
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on tracings, diagrams, verifications, and additions to the war maps, when he Ieﬂ; the office to join the army.
He rejoined the office in September, and, until the end of that month, aided in prepanng for issne a new map
of Mobile bay, when he again left.

Messrs. B. Hove, J. H. Logan, and W. Fairfaz have been engaged upon tracings, statistics, tracing for
photographic reduction, inking plane-table sheets, and other miscellaneous work.

Mr. D. Kock was employed in the office from April until October upon tracings and coloring lights on
charts,

Exaraving DivisioN.—The division has remained under the charge of Mr. Edward Wharton since the
date of the last report. The duties of clerk to the division were performed. after Mr. G. J. Pinckard’s resig-
nation, which occurred in December, by Mr. Henry C. Saxton, until the 19th of May. Since the first of
July the position hag been filled by Mr. George C. Schaeffer, jr.

The engraving force at present consists of cighteen engravers of various degrees of skill. A detailed
statement of the occupation of each, which differs but little from year to year, will be found below.

The engraving of the following finished maps and charts has been completed, viz: general chart of the
eoast No. X, Btraits of Florida, Key Biscayne to Marquesas Xeys, ;4445553 LTomales bay, Cal, 445555, and
various additions in topography and hydrography, constituting new editions, have been made to Boston harbor,
Mass, 53555 Port Royal entrance, Beanfort, Broad and Chechessee rivers, 8. C., 55455; Key West harbor.
Fla., 57% o and Washington sound, W. T., 555%g5- In addition to these, four charts of our coast on a scale
of 155855 have been engraved—No. 1, extending irom Cape Sable to Sandy Hook ; No. 4, from Mosquito
inlet to Key West—and a chart of the Gulf coast in two sheets, extending from Key West to the Rio Grande.
A new edition has also been engraved of Nantucket shoals, 555555; @ sketch of Cape Tookout sheals, N. C.,
soesw wnd important additions made to the chart of San Pablo bay, Cal, 53345-

The following charts have been prepared for preliminary editions, viz: Rockland harbor, Me., 35553
Hudson river from Poughkeepsie to Troy, oo i two plates; Hampton Roads and Elizabeth river, Va.,
—————— ; St. Helena sound, 8. C., ;5344 ; coast chart Nos. 69 and 70, Florida reefs, from The Elbow to New-
found Harbor Keys,godgs; western end of Florida reefs, including the Tortugas Keys, 544555 main entrance
to Charlotte harbor, Fla.,, v 15 5. and Half-moon bay, Cal., s5d54-

Considerable progress has also been made upon the following important charts, viz: Kenuebee and
Sheepscot rivers, Me., ,515,; coast charts Nos. 8, 10, and 11, scale z4355, embracing portions of the coast
from Portland, Me., to the extremity of Cape Cod, Mass.; Newport harbor, R. L, 55455; Barnstable harbor,
Mass., 558555 coast chart No. 21, New York bay and harbor, Fouon a8 a finished chart; Hudson river,
sheet No. 1, from entrance to Haverstraw, ;155 ; Potomacriver, sheet No. 1, from entrance to Piney Point,
+odow; and sheet No. 4, fiom Indian Head to Little Falls, 353455 coast chart No 29, from Green Run inlet
to Little Machipongo inlet, Md., 55555 coast chart No. 48, from Barren inlet to Lockwood’s Folly inlet, N.
C., gpiyys coast chart No. 53, from Stono inlet to Fripps’s inlet, S. C., gydgy; Oalibogue sound and Skull
creek, 5. C., 55156 and 44l50; coast chart No. 100, Point au Fer to Marsh island, La, 3—5%33, upper part
of San Francisco bay, Cal,, ; Pacific coast from Point Pifios to Bodega Head, Cal., 559555, and Bodega
bay, Cal., 33355-

And the fsllowing charts have been commenced, viz: coast chart No. 28, from Cape Henlopen, Del., to
Green Run inlet, Md., ;45355 @ sketch of entrance to Roanoke river, N. C., g5y 5 coast chart No. 54, from
Fripps’s inlet to Ossabaw sound, Ga., zgig5; Beaufortriver and inland passage from Port Royal to St. Helena
sound, 8. C.. ;5355 and Wassaw sound, Ga., ;5353

The engraving force has been principally employed as follows :

Mr. J. Knight, letter engraver, has engraved additional soundings and Iettering upon coast chart No. 8,
from Seguin island to Kennebunk Port, Me., 54y ; the soundings, bottoms, and lettering npon coast chart
No. 10, Cape Ann to Plymouth, Mass,, ;5ly5 ; 8 portion of the soundings, general lettering, and the notes
upon Hudson river No. 1, from entrance to Haverstraw, 5,355 ; various additions in hydrography, names and
buoys upon coast charts Nos. 32 and 33, portions of Chesapeake bay, g5i55 ; the general lettering upon coast
chart No. 53, Stono inlet to Fripps’s inlet, 8. C., yglsp; the title upon coast chart No. 100, Point au Fer to
Marsh island, La., ;5455 ; the notes upon Gulf coast of the United States, eastern plate, yy5dspo: and some
additional lettering upon Pacific coast from Point Pifios to Bodega Head, y545'595; and miscellaneous correc-
tions and additions to various plates.

Mr. A. Rollé, topographical engraver, has completed the outlines and a portion of the topography upon
coast chart No. 29, Green Run inlet to Little Machipongo inlet, Md., 55l55; & portion of the dry sand upon

I
30060
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the new edition of Boston harbor, Mass., 5 5354 and has commenced the topography upon coast chart No. 28,
from Cape Heunlopen, Del, to Green Run inlet, Md., y5h465-

Mr. J. Enthaffer, topographical engraver, has continned, upon contraez, the topography upon coast chart
No. 21, New York bay and harbor, 5355, upon which he is now engaged.

Mr. A. Sengieller, topographical engraver, has completed the outlines and is well advanced upon the
topography of coast chart No. 53, Stono inlet to Fripps's inlet, 8. C,, g5d50. and engraved also a portion of
the outlines of Rockland harbor, Maine, 55l55-

-Mr. W. PhLillips, topographical engraver, engraved the topography upon coast chart No. 69, Florida reefs,
from The Elbow 1o Lower Matecumbe key, 54144, and upon Tomales bay, Cal, 55lm0 5 bhe engraved also
the views for the plate of Pacific coast from Point Pifios to Bodega Head, Cal., w57555. and is now engaged
upon the topography of Calibogue sound and Skull ereek, S. C., 55lsy and 45d45-

Mr. H. C. Evans, topographical engraver, has continued the topography upon coast chart No. 8,
Scguin island to Kennebunk Port, Me., 513 and upon coast chart No. 11, Plymouth to Hyannis, Mass.,
sguoa; continued, also, Hudson river, sheet No. 1, from New York to Haverstraw, ¢5d45. and is at present
engaged upon the additional topography upon Kenuebec and Sheepscot rivers, Me., 54 45-

Mr. I1. S. Barrard, topographical engraver, has engraved all the saud upon San Frauncisco bay, Cal,
upper part, s5455> and a portion of the sand upon Kennebece and Sheepscot rivers, Me., ygdoe 3 coast chart
Nos. 69 and 70, Florida reefs, from The Elbow to Newfound Harbor keys, 4 i55. and Pacific coast, from
Point Pifios to Bodega Head, Cal, 5,5, and corrections in sanding upon various plates.

Mr. A. M. Maedel, topographical engraver, has engraved a portion of the topagraphy and outlines upon
Potomac river, sheet No. 1, from entrance to Piney Point, 5355, and upon sheet No. 4, from Indian Head
to Little Ialls, TM, oo and all the topography upon coast chart No, 48, from Barren inle: to Lockwood’s Folly
inlet, N. C.. 4355

Mr. J. C. Kondrup, miscellancous engraver, engraved with the pantagraph a portion of the ontlines upon
chart of the Atlantic coast, sheet No. 1, Cape Sable to Sandy Hook, 15q8yan; completed the outlines of
coast chart No. 10, Cape Ann to Plymouth, Mass., 55354 ; the entire outlines of coast chart No. 54, Fripp’s
inlet to Ossabaw sound, Ga., soeo5; has ruled a tint upon the new edition of Washington sound, W. T,

;, and engraved a portion of the outlines upon the new edition of Boston harbor, Mass., 5345
IVIT. E. A. Maedel, jr.,letter engraver, engraved the title and completed the soundings upon Kennebec
and Sheepscot rivers, Me., y4455 ; the title and notes upon Hudson river, sheet No. 3, from Poughkeepsie to
Glasco Toioo; the titles of coast chart No. 70, Florida reefy, from Long key to Newfound Harbor key,

P T0000 5
——————— and of Hudson river, sheet No. 1, from New York to Haverstraw, wodow s various additions in letter-

TUGTo

ing and bueys to coast chart No. 32, Chesapeake bay, from Magothy river to Choptank river, iy the
general lettering, notes, and bottoms to charts of the Atlantic coast No. 1., Cape Sable to Sandy Mook, No. 4,
Mosquito inlet to Key West, and of the Gulf coast, in two plates, from Key West to the Rio Grande, 1553500
and is now engraviug the title and notes upon coast chart No. 69, Flori da reefs, from The Elbow to Lower
Matecumbe key, ¢oloo-

Mr. A. Petersen, miscellaneous engraver, has engraved the soundings and general lettering of Potomac
river, sheet No. 1, from cntrance to Piney Point, sooaw: the shore-line, title, notcs, and general lettering,
complete, of two navy trial course plates, New York bay and Hampton Road», 15955 the title and lettering
of St. Helena sound, 8. €., 3515 the title of Rocklund harbor, Me., 55355 the ~0uuding> and bottoms of
coast chart No. 69, Florida reefs, from The Elbow to Lower Matecumbe key, gydwsy and the soundings,
bottoms, and notes of coast chart No. 70, from Long key to Newfound Harbor key, ggiws-

Mr. R. F. Bartle, topographical engraver, has completed the marsh and grassz upon Barnstable harbor,
Mass., 555555 a portion of the outlines of Rockland harbor, Me,, 35355 the sand on Potomae river, sheet
No. 2, from Pincy Point to Lower Cedar Point, z5igy. and Gulf coast of the United States, Key West to
Rio Grande, in two sheets, ;55550 and is now engaged upon the topography of James river from City
Point to Richmond, including the Appomattox river, y5dog-

Myr. F. W. Benner, miscellaneous engraver, has engraved the sand of Rockland harbor, Me. 3535,
Mount Hope bay, R. 1., ;5350 ; the shore-line, sand, and marsh of Hudson river, No. 4, from Glasco to Troy,
4ougs; the outlines and topography of entrance to Roanoke river, N. C., y3354- #and a Jarge amount of mis-
cellaneous work, and is now engaged upon the marsh and sand of Hudson river, No. 3, from Poughkeepsie
to Glasco, 45iq5

Mr. W. A. Thompson, topographical engraver, has completed the sand upon James river from Uity

13 ¢ s

zoﬁU
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Point to Richmond, ;5iy5: Calibogue sound and Skull creek, 8. C., 55dgs and  ghsp 3 western end of
Florida reefs, including the Tortugas keys, syggygr and Half-moon bay, Cal, s5d55; a portion of the sand
upon coast chart No. 48, Barren inlet to Lockwood’s Folly inlet, N. C., 35345 ; a portion of the outlines,
all the sand, borders, curves, and compasses upon Atlantic coast of the United States, sheet No. 1, Cape
Sable to Sandy Hook, and sheet No. 4, Mosquito inlet to Key West, v555555; and iz now engaged upon the
topography of Bodega bay, Cal, 54145

Mr. E. H. Sipe, miscellaneous engraver, has engraved various corrections and additions to Albemarle
sound, N. C., 3545003 the bottoms, curves, &e., to St. Helena sound, 8. C., 13455 the outlines and lettering
complete, of diagrams Girard College observations 1863; besides miscellaneous work upon various plates; and
is now engaged upon the soundings, title, and notes of Nantucket shoals, 5575 new edition.

My. J. G. Thompsen, jr., miscellaneous engraver, engraved the outlines of Wassaw sound, Ga. ;58455 @
portion of the notes of [{ampton Roads, Va., ;¢ ; additional shore-line and lettering of Port Royal entrance,
S. C., (.—@—mf, the outlines and dry sand of St. Helena sound, S. C., ;52 ,5; the notes of Rockland harbor,
Me., 55355 title and notes of Half-moon bay, Cal, 55344 and is now engaged upon the outlines, title, and
notes of Charlotte harbor, Fla., y5445- ’

Mr. A. Buckle has punched the ﬁgm-es of soundings upon the following plates : Rockland harbor, Me.,
swbuo s entrance Roanoke river, N. C., 344543 Navy Trial Course, two plates, New York bay and Hamp-
ton Roads, 40000, coagt chart No. 48, Barren mlet to Lockwood’s Folly mlet, N. C, gydog; St. Helena
Sound, 8. C., ;54555 Charlotte harbor, Fla., ggigg; Halfmoon bay, Cal, 55i57; Atlantic coast of the
United States, shect No. 1, Cape Sable to Sandy Ilook, 3543555 Cape Lookout shoals, N. C., 553455
Light-house inlet, S. C,, swion Hudson river, No. 4, from Poughkecpme to Troy, ;584¢; DBeaufortriver and
Inland Passage, from Port Royal to St. Helena sound, 8. C., ;5344 and a portion of the soundings upon
Port Royal entrance, 8. C., 55855 and Wassaw sound, Ga., 443 55, besides some miscellaneous work and
practice.

Mr. W. H. Daris has engraved the sailing directions and notes upon the new edition of Key West
harbor, Tla., s5356 and a portion of the notes for the new edition of Port Royal entrance, 8. C., st oo the
title, notes, and lettering of Cape Lookout shoals, N. C., 45855 ; besides work upon progress sketches, and

migcellaneous work and practice.

CATALOGUE OF HYDROURAPHIC MAPS, CHARTS, AND SKETCHES PUBLISHED BY TIIE UNITED STATES
COAST SURVEY TO NOVEMBER, 1864.

The maps and charts embraced in the following catalogue are of two general descriptions, which may be
distinguished as prefiminary and finished. 'The preliminary charts are those which are issued as soon after
the several surveys as is consistent with accuracy of general delineation, and are designed to supply the
immediate and pressing dewmands of navigation. The finished charts embody il the information furnished
by the survey, including the minutest details; and embrace not only the hydrography, but the topography
likewise. The two classes of charts differ in regard to the amowat of the information which they furnish,
but not in regard to the correctuess of that which is given.

The charts are various in character, according to the objects which they are designed to subserve. The
m. 3t imporiant distinctions are the following :

1. Sailing charts upon a scale of 544,45, cmbracing the largest area of any, and designed to enable the
navigator to protract his course. Four of these cover the entire Atlantic coast of the United States. and two
others embrace the entire coast of the Gulf of Mexico.

2. General charts of the coast, on a scale of yglis5. for off-shore navigation. These represent the
shore-line and its characteristic features, so as to be readily recognized by the navigator approaching it. The
entire Atlantic and Gulf coasts will be comprehended in sixteen charts of this class.

3. Preliminary sea-coust charts, on a scale of ,55%555 for in-shore navigation. These will all be ulti-
mately superseded by the more complete charts next to be named.

4. Coast charts for in-shore navigation, on a scale of . 5lgy, exhibiting with minute accuracy every
natural and every permanent artificial feature, above or below the water, which can be introduced without
occasioning confusion. They exhibit, also, the topography for some distance from the shore.

Besides the foregoing, there are numerous charts of harbors, bays, anchorages, &c., and sketches of

local dangers, on various scales.
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EXPLANATION OF THE SCALES.

A rautical mile coniains 6,076 feet, or 72,912 incles.

Upon a scale of 5¢ Ly a nautieal mile is represented by 7% inches.

000

e o STETY o “ “ 1% of an inch, nearly.

“« 13 - ) U 3 13 13 3 & € “
2000007 8

6K &4 ~ F I 13 13 ‘o 3_ & “ “
400000 16

I “ R 1 € 11 3 %% ‘
30000907

o e 1 ’ u « 1 e « ‘
1200000 16

The charts in the following Catalogue are arranged in geographical order. beginning at the northeasterm boundary of
the United States, and proceeding regularly along the coast of the Atlantie and Gulf of Mexico to the mouth of the Rio
Grande; and afterwards beginning at San Diege bay, on the Pacific, and proceeding regularly northward to the uorthwestern
boundary.

ATLANTIC COART.

-
ABBREYIATIONS.—F.. Finished ; Pr., Preliminary; Sk., Sketch.

1
i Date

TITLE. Class. ‘ ot e ; Sewle. o lust

SAILING ClARTS. ‘

Atlantic ceast of the United States: Inches.

L. Cape Sable to 8andy HOOK .- +eo o0 oouonuaueenn oaeae am e ae e e e Pro 21 X 98 ool 1864
IL. Nantucket to Cape HAtteras. .. . ..ooowomooosomeaan ooeeieecoeee ool P 124 x 98 | do. | 1864
III. Cape Hatteras to Mosquito inlet .o ... oo oo i i a e e Pr. 24 x o8 [ do. 1864
IV. Mosquito inlet to Key West, with Bahama Banks. . .. «..oc.ooenoeoaoaacoaeae s Pr. 21 x 2 do | 1361

Gulf coast of the United States: 1
Key West 10 IO GIARAS . « - - - e vo o et e e oot e e e e e e e r. 28 x 52 do 1864

i

GENERAL CHARTS oF THE COAST. ‘ j

No. ITII. From Gay Head to Cape Henlopen. ... oo on oo oo o ¥, ‘ 31 X :SS;\ET“—: oy L1852
No. IV. From Cape May t0 Cape Hemryu .« ex v nnn omem e oo oo ooeee oo rr ‘ 31 x 381 do. 1763
No. X. Siraits of Florida, from Key Biscayne to Marquesas keys. ... ..ooooniioonant Pr. ‘ 31 X 3% do. 1860

j

CoasT AND HARBOR CHARTS, i ;
EASEPOTt BAFDOT - « <o +e e oo e oo e oo e e e e e e e e Pr. 17 3 20 [l 186
Sea-coast chart, No. 3, Small Point, Me., to Cape Cod, Mass. . .. .. -oonom comorenmamnnns . ‘ 31 x 37 Jmﬁ 150
Eggemoggin Reach ... ... oo i 1 \’ _20_1{“7 ; 1354
RockIAnA MATDOT - o o e e e e e . Pr. “ [ go. | 1863
Rockport and Camden harbors. . .. ... .oooo it i e CPr. | Jdo. : 1264
Kennebee and Sheepscot TIvers - . ...o. o ooome oo on i j Pr. 3 -EJ(WS‘K 1863
! 1

Casco bay, approaches to Portland.. ... .. ... .. ... iiiiiaaii e J Pr ?0’1000 [ 1863
Portland harbor....... ... TP PR [P soe| 1862
'F. do. | 1851

Richmond's Island harbor. .. ..o oo ooaan oo e e :
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Coast and Harbor Charts—Continued.

— — L — ( :
TITLE. ! Class, Size gt | of dunt
of border. l iediliou.
i
! i [ i
. ‘ ; Inches. i 1 !
Portland harbor, showing wharf line recommended by ecity commissioners. ... ... ... . 8k 204X 22 e 1855
1 ,
York River harbor. . ..o oo e e e e e e F. 121 16 a0, l(i()'ti)' 1864
Portsmouth harbhor. . . oo oo o e e e eeee e e e Tr. 110 x 27 do. | 1854
| ‘
Isles of Shoals. ..o . oo i it i et e et 1 0N 14 x 17§  do. 1864
|
I
Newhuryport harbor. . e ¥, 17T x 243 do. 1855
Ipswich and Annisquam harbor. ... oL Ll F. 19 X 21 do. | 1857
RoCkport Barbor. -« oo e e e e e [ O 14 X ]74.5? do. ; 1859
i i {
Gloucester harbor ... oL e e e T ;F. 14 % 18j do. | 1855
| | !
| l ;
S01em BATDOT - - . - oo ot e e e e ; 21 X 28— 1000-; 1859
i [ !
Lynn RArDOr. .- oo e e F 14X 17| 1859
i
BOStOn BArbOr. -« oo e R T 10 —— 1857
I P40,
I =
Boston bay and approaches . ... i ( Pr. ] 30 x 29 Le?)‘l(‘w(T 1864
Sea-coast Chart, No. 4, from Cape Cod, Mass., to Saughkonnet Point, R. T........__. .‘ F. 204 % 313 0001000 ; 1857
|
PIYmMOUth BAIDOT. - -+« o s oo e e e F. 195X 23 || 1857
Barnstable harbor. .. .. ... . o oL iiiiiiieiiii i ieee. .1 Pr. | 16ix 23| do. 1861
L PN l '3 H— 1 '
WellHleet harbor. - ... .o i e ecaeeaiaeeeiiaesceeannene B 14 x 173 50, 000 1833
P rOvIDe e OW I BT — . et e e e e et emen e R 143x 173 do. 1857
Nantucket shoals. ..o oo ... et et eeee e cmaceaatacaeaaeacann. Pr. | 33x 193 %%0?‘ 1863
Coast from Monomey and Nantucket sheals to Block island, (in three sheets,) viz: :
1. ]*‘rbf:m Monomoy and Nantucket shoals to Muskeget channel, Mass., Coast Chart, | F. 273 x 37§ ——80—1_00“0_7 1860
No. 12, y
2. From Muskeget channel to Buzzard’s bay and entrance to Vineyard sound, Mass., ' F. do. dto. 1860
Coast Chart, No. 13. i
3. From entrance to Buzzard's bay to Block island, R. 1., Coast Chart, No. 14......... "R do. do. 1860
. - , 1 -
Bass River harbor. . . i iaieeiiaaaeaann ; ¥, 134 x 164 45, 066 18567
| .
. i e e 4
Hyannis barbor. .. .. ... e iiiiiiiaaaa } I, 144 X 18} 56,00 1850
T . i _..___._.l
Nuntucket harbor. . . e e e {1 F. 14 x 17 %000 1848
i
Muskeget channel. . ... . .o .t e e e e e e % F. 21 x 28 'Gulu(}o 1859
Bdgartown harbor. ... ... e l Foo| lx 17— ’(m 1848
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Coast and Harbor Charts—Continued.

101

" Date

of Inst
edition,

T i ) Size | Qente
TIFLE, | “ 1 of horder. Seate.
! . i
_ - —— ! -
B Inches. 1 :
Holmes’s Hole and Tarpanlin Cove harbors. oo .o oo i o it et e e i F P14 X 1Td—1
7 ! | i

Sippican harbor. - ool i, L Pr.
New Bedford harbor- ... ... .. e ‘ ¥,
Mount Hope bay . .. e e Pr
Bristol bay. . oo o e e e Pr.
Newport harbor. ..o .. - Pr.
Duteh island - ... oo e e F.
Long Island sound, (in three sheets,) viz:
1. Eastern part, Const Chart, No. 15, oo ool e e e e e e e e J 0N
2. Middle part, Coast Chart, No. ¥6.. .. . ... ... . . .. ... ..c....iciiiuio... T
b
3. Western part, Coust Chart, No. 17, . ... ... . ... ... CF
!
Fisher’s Island sound. . oo L. L e e i F.
|
New London harbor. - ... «oooo. il i it e e ._...... F.
i
/
Mouth of Connectieut TIVeT. ... v it ot it o e e e e e I F
Hart and City islands and Sachem’s Head harbors.. ceovvvveeeceeioi cveecei oo . L F
|
New Huaven harbor. . -oo oo i e - ..fF.

Black Reck and Bridgeport harbors. oo ouveiceaon oo i e e .._‘} F.
|
Sheffield Tsland and Cawkin’s Island harbors. ... o oon o oo oo oo e e e { F.
|
Captain’s islands, East and West harbors.. ... ..o ... oo oo oo L
]
Hempstead harbor. o . e e, ; F
Oyster or Syosset Bay hurbor. ..o oo.ooooo oLl e ¥
Huntington bay. .« o oo oo e e P F.
Soutbern coast of Long Tsland, (in three sheets,) viz }
1. Eastern part, Coast Chart, No. I8, . .. .. ot et e e e e e ‘ .
2. Middle part, Coast Chart, No. 10, . ... oo . i i it e e iaaans ‘ F.
T

3. Western part, Coast Chart, No. 20

20, 000

‘ ‘

! /

13 X 174 do.

HMix 1% do.
143X 18—t
i 40, 000
16 % 19 ( do.
|
PER X AT il
20,000
i .
]
13 x 17 i do.
PN N
T4 173 10, 000
Lenix 33—
e TELR0, 000
do. - do.
do. do.
4 x 1 e
Loy
14 % ]'%175(,{, 000
S ox 178 do. |
* I 1
11 x a7yl 0l
| = 1 f
f)li'(i, 000 |
14 x 17y —21
.30, 0o
; i
4 b7 SR
14 X ]“‘;g 20, 000 l
|
4 X 174 do. |
I !
i
P14 3¢ 174 do.
; .'
143 18 ' do. |
1

14 x 173

30, 000

v

| 300,000 |

| J

‘ I

- 3 !

25 x 35 | 80000
| &

do. I do. |

do. do.

BS54

1261

1263

1263

1263

1846

1848

1243

1350

1250

1847

1349

1857

1857
1351
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Coast and Harbor Charts—Continued.

i

i i Size Date
TITLE, i Class. E of border. " Scale. ;»(tml;‘lﬂ:,
5 ! Inches. E 1
Hell Gate and approaches. .. ... oo ittt | F. 25 x 36 o 1851
! i
New York bay and BAFDOT. « «x v neenmcmen et e eeen o e e Pr |27 % 81— | 1861
i . 80,000
Hudson river, (in three sheets,) viz: ; ‘
No. 1. New York to anorstra.w.“-.,._...A_A-_._...A_..____.__.____.___.._...___.j ¥, 174X 40 _‘(T)j&)ﬁ— 1863
. i P
No. 2. Haverstraw to Poughkeepsie. .. .. . ..o L L el 1 Pr. 174x 40, do. 1861
| |
No. 3. PoughkoepsietoTmy...,.._........,.,._,,,,.._,..A__‘_..,,.,...........-.1I‘r. 3 ox 40 1 u63
| 40, 000
Little Bigg Barbor. ..o oonii i B X 1Ty b e
: C
| I
Absecomn Inlet. . . oL L e e e L C14ix 1T R 1864
“ 20, 000
Delaware bay and river, (in threc sheets,) viz: |
1. (Upper,) Const Chart, No. 25 ... By 853X 86 ] 1548
2. (Middle,) Coast Chart, No. 26 . ... ... il F. do. do. 1848
3. (Entrance,) Coast Chart, No. 27 . o ont i it i i it ce e e e eea] F. do. do. 1848
Yelaware and Chesapeake bays. .. ... oo oLl P 98 ! 55
Delaware and Chesapeake bays 4‘ Pr. 253X 31 200, 0% 1855
Sea-coast Chart, No. 8; sea-coast of Delaware, Maryland, and part of Virginia ... .__._.. Pr. 20 x 28 : 0001—0*0'0— 1852
Sea-coast Chart, No. 9; sea-coast of Virginia and entrance to Chesapeake bay ... ... ... Pr. 21 x 28 do. 18556
i 1 -~ __._1‘ iy
Chincoteagueinlet ... .. ... L L.l [RRRLELERTRPTLEES Sk, 14 x 174 20,000 1852
Metomphkin inlet. ... .... Sk | 10 ! 1862
mp) i Sk 194 % 213 20,000 3

Wachapreague, Machipongo, and Metompkininlets ...... .. ... . ... ... ... ........ ! Sk 123 x 16 o 1000 1853

Ship and Sand Shoal inlets. ... oon oL L., “ Pr. |14 x 17 do, 1854

Chesapeake bay, (in six sheets,) viz: ;

1. From head of bay to mouth of Magothy river, Coast Chart, No. 31..............._. F. 30 x 373 s 1000 1863
2. From Magothy river to Choptank river, Coast Chart, No. 32._._ .. ._._... ... __.___. F. 30 x 374 do. 1863
3. From Choptank river to the Potomac river, Coast Chart, No. 33....................| T, 30 x 374 do. 1863
4. From the Potomac river to Pocomoke sound, Coast Chart, No. 34.____ ... ... .. ___. F. 26 % 38 do, 1863
5, From Pocomoke sound to York river, Coast Chart, No. 35...... ... ...... ... ..... F. 26 x 38 do. 1863
6. From York river to entrance, Coast Chart, No. 36.... ... . ... ... .. . .. ...___. F. 26 X 38 do. 1863

Cherrystone inlet. .. oL L. e e i . 3 |—— 5
rysfone inle Sk 9 x 13 20,000 1853
Pungoteamue creek . ... L e e e e e Sk. 8ix 103 do. 1853
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Coast and Harbor Clarts—Continued.

i Kize . Dute
TITLE. PClass. - o Seales of Last
: : t edition,
Inches. ) !
Mouth of Chester TIVer - - ... o o i i o i e e et aaaaaan I | 4 x lléw 1249
i | : :
- [ _ 1 : —
Patapseo Tiver - ... ... . el FL ‘ 174X 2"'}“7867;007' 1850
Annapolis Rarbor. . - on oot B T X IT do 16
Patuxent river, (JOWer). ... ... ... ... PP 19 x 22) do. . 185D
Patuxent river, Point Judith to Nottingham .. ... ... .. ... . ... ... ... Pr. I8 x 3H ! LIR60

i 30,000 |
| i
Potomac river, (in four sheets,) viz:

1. Entrance to Piney Point ... ... . e Pr. 23 X 293 !

)
| *60,000
2. Piney Point to Lower Cedar Polnt_ . ... . .o ... . . i i i i Pr. SRS X 204 do. 1562
|
3. Lower Cedar Point to Indian Head. ... ... i e, Tr. 23 X 291  do. 1862
4. Indian Head to Little Falls bridge «. .« ovoeuoonoeean oo Pro 23 X 39 — oot 1962
: | i
_ Ruppahannock river, (in six sheets, ) viz: : ‘ :
1. From Fredericksburg to near Moss Neck. ..o oo 0o i . 17 X 29 do. 1862
2. From Moss Neck to Port Royal. ... ... . ... ... .. ... . F. | do. Cde. . 1862
3. From Port Royal to Saunders’™s wharf. . ... ... ... ..o o . ... . Pr. de. ;4*'5]}}6&"‘ 1562
4. ¥From Saunders’s wharf to Occupacia eveek .o .. ... .. ... ... ... .. r. | do. do. 1962
5. From Occupacin ereek to Deep creek .. ... . ... ... oo T. ‘ do. i do. 1862
6. From entrance to Deep creek . .. ... . i iiiie iiieaeaan | F. ; do, do. 1862
i ' i i
York river, Va., (in two sheets,) viz: ! :
1. ¥From King’s creck to West Point . oo ..o oo oor e . F. 117 x 23— 1858
2. From entrance to King's ereek. ... .. [ 8 do- i do. IS8T
Pamunky and Mattapony rivers.. .oo. ..ot o e i i DSk, 143 18 do. | 1862
‘James river, (in two sheets,) viz: , { : !
1. From Richmond to City Polnt....... ... . . ... Pr. | 28 x 30 3—4ﬁr 13355
2. F trance to City Point: Pr. o8 x 41 b 1859
. From entrance to City Point:. . .. ... 0. .. ... - 0000 |
) I 1 x -
Hampton Roads and Elizabeth river.. . ... ... ... ... ... .. ... .ol Pr. 1 X ¥ 00707% 1857
| : i ‘
! N 1 | -
Norfollt harbor. . oeen oo 1 Pr. 16 X &0 i—omm) 1867
! | L
| i : 1 T )
Atlantic coast, from entrance of Chesapeake bay to Ocracoke inlet. ... .. ... ... ...... ‘l Sk. ‘ 17 x 28 {400, 000 | 1862
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Coast and Harbor Charts—Continued.

- s _— = i e
| ! " : ( Date
TITLE. | Class. | o St - Soale ‘:(sz:}&
i | | )
| Inches, 1 1 :
North Landing Fiver .. oo oottt it et i ot o it | F. 17 X 2 *‘—mj—l 1861
Pasquotank river- - oo en et e e eeiiiecaeieaaeaeea I 14 X 173 — ]000 l 1850
[ |
~ ! 1 \
Albemarle sound, {in one sheet) oo .o i e e e Pr. X 221 500000 -1 1855
Albemurle sound, (in two sheets, ) viz: i , ,'
! |
1. Western part, Coast Chart, No. 40, ... ... ... . ..l ¥, 203 x 314 = luoo I 1860
£0, |
2. Eastern part, Coast Chart, No. 43, ... ... ..o il BON | do. do. : 1860
b J
Mouth of Roanoke Xiver - . . L e e e 8k, |19 x 21 |- —l».»*f} 1863
30, 000 {
Oregon I0LeE . .. i e e e e e ¢ Sk 16 x 17{ 1 f 1863
i : J 20,000 |
| | |
Wimble shonls . oo L e e e e e i Sk T X8 STIOOU - 1854
|
: I
Hatberas shoals. -« . oo oo ot o i i i e e i Sk. P iMx 11} 50000 | 1850
- e
T T [ Pr. 15 x 17 |———i 1861
g | 20, 00U
! | I
Ocracoke inlet ... ... ieaaiee e CPr. 14 x 143 4“1000 . 1852
’ " |
| i
| 1 K
n O S . v o v et m et e e et e e m e e e et amee a e I Sk, |
Cape Lookout shoals ‘ Sk % 174% 204 &0 1864
| |
T O P23 X 80 [ 1857
Beaufort harbor, (new edition). ... .o o e i e Pr. 184x 193 do. . 1864
! 1
o e o 1
[ L T 1331 V3 O A Pr. |19 x 33 40,000 | 1864
i
New river and DAY, . o . e e e Sk. 14 x 17 151%0 {1852
T
Cape Fear and approaches, including the river to Wilmington, Coast Chart, No, 48...._.. | P 32 X 40 P 1000 . 1864
Cape Fear river and Frying Pan shoals. .. ..o o oo . 26 X 303 —-50-1@— 1857
Cape Fear river, from Federal Point to Wilmington....o... .. o o oL . 26 x 304 do. 185€
Winyah bay aud Georgetown harbor. ..o oo .. Pr. 173 x254 —4?)—]500— 1855
Winyah bay and Cape Romanshoals .. ... ... .. . .. ... ... ... ... Pr. 14 x 213 m 1854
Sca-coast Chart, No. 14, Cape Roman to Tybeeisland .. ... .. .. ... ... ...... F. 32 x 383 m— 1857
EBIPS BRT - o n e e e e e e e e e e e Pr. |17 x 23 |- 1859
Charleston harbor . oot o e e . 314x 32 30, looo 1864
Light-house inlet. .o ... .. i e e e Sk. | 10 x 204 201000 1864
BUOMIO ADICte .« oot e e e Pr. | 193 21 2010073" 1862
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: Rize . . Date
TITLE. Class. of barder, | Reale. ! :‘)éilii:?::.
i '\ Inches. 1
North EdiSto TIVer. . ..o o et it i e e e eeee et ta e et e P 14 X "5750770007 1862
St. Helenasound. . ... . it i i it ettt et te e —ann Pr. 24 x 28 —?))656‘ . 1862
Port Royal entrance, Beaufort, Chechessee, and Colleton xivers. ... oot oo oot P 228 ¢ 1862
Beaufort river and inside passage between Port Royal and St. Helena sounds............. Pr. 2UFx 2 1864
i |
Calibogue sound and Skl creek. .. oo oo it i e e e e aaeaan Py 22 x 1862
TR ETH 08 7Y 10 o | 4 =) o PSP Pr. 20 x 42362
i i
W ASSAW SOUIIG . « o o om e vt e e e emeeas oo e e mmm aees s amm e e e e e mma e e e ' pr 20 x 1863
Ossabaw s0MIA . oo . oo i o e e e et e e e e e e F. 24 x 1860
Do oo 1 o
Romerly marshes. . oo oo me e i i ettt it et eacece s P Pr. 164 29 T a0 1855
| ; o ‘
I i ‘ ;
| Do . I : <
Sapelo Bound. ... oo i e i eenees e e aeas i F. 1 23 x 34 0,000 1859
i | i
H i 1 oy
Doboy bar and inlet .- . o v e e i i et e i et s Sk, 12 x 15 T 1850
i ; i
St. Simon’s sound, Brunswick harbor, and Turtle river..cooce oot aioa i an. : F. 19 x 29 do. 1R62
| H H
| ¢
Bt ADNArew s Sh0mIS. co v vt n i i e e et et s reimeeemce e mamemmea e -1 8ke 111 X
!
Atlantic coast, Savannah river to St. Augustine. ... ..o ool Sk, 93 x
8t. Mary’s river and Fernandina harbor. ... ... . ... ... T 2B X
St. John's river, (in two sheets,) viz: [ !
i N
1. From entrance to Brown's ereek. .. oo cr oo i i e ,‘ ¥F. 1 . 1856
2. From Brown’s ereek to Jacksonville. oo oo oLl iii i i eieiaaaas . ‘ | 1856
{ !
St Augusting BarbDOT. o« vi e e iemae i cmee e meaaeranaanenae] TN le X 22 7-—3”]000 1360
Mosquito imlet. i aaas Sk. | 7 X B 5 o 100“ 1R51
‘ |
! o1 -
Cape Canaveral shoals...... .o e BRy T 15EX 20 Py 1850
COAST OF THE GULF OF MEXICO.
= S ‘ S ‘;
| 1 |
Sea-coast Chart, Key Biscayne to Pickle's reef . oo oo oovooniioe i iiieiiienn caeaaann Pr. | I2px 1900 1856
| r i
Florida reefs, (in four sheets,) viz: i ]
. ! |
1. From Key Biscayne to Carysfort reef, Coast Chart, No. 68 . ........coooiiiainnoonn r. 32 x 39 I 80, 000 } 1861
"2, From the Elbow to Matacumbe key, Coast Chart, No. 69 ... ..c.co i imeeontns I F. 32 x 391 do. | 1863

14cs
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TITLE.

3. ¥rom Long key to Newfound Harbor key, Coast Chart, No.70... o .o oo oles I

4. Newfound Harbor key to Boca Grande key, Coast Chart, No. 71 ... ... ... ...
Western end of Florida reefs, Key coast to Tortugas. -. oo oo cots |
Beacons on Florida reefs . Lo e e iicaeeeae e
Liegaré AncChOrage « vt ve o m e oo e e e et aiaeemaeae e aanaaen
Turtle harbor ___ - PO e - R e maas
Coffin’s patehes .o e e aaaan
Key West harbor. oo i e it te e ettt caae ceeaa

Chiarlotte harbor. . ... oo o L i e e e e e e oo
B T T
BT T

LTS F PR

L8 T T G Y |

St. George’s sound, western part, (embracing Apalachicola harbor)...o.o oo ool lL
St. George’s sound, eastern PaATL. . v et i it e i iieean e ceaeeaone
St Andrew s Doy . oo e e e e e et

Escambia and Santa Marisde Galvaez bays . .oo oo ool e

Pensacola bay, entrance to - ... .. oL e iiiaiiao.
Sea-coast Chart, No. 26; part of Alabama end Mississippi.. ... ..o o ... ..
Mobile bay, cntranee 0. - oo e v e i e e et besecs ey
Mobile bay, Coast Chart, No. 90 .. i iiiiiaieae e
Mississippi sound, eastern part, Coast Chart, No. 91 ... .o . .. L ..
Mississippi sound, western part, Coast Chart, No. 92.... ... ... ... O
Horn Esland pass. caue veeeen inot ciiema et aea i e smemam e caim e ey cacn aans
Pascagoula River entranee. . . . ... ooom i it me il

—
. Date
Siz -
of b::r(()ler. Scale. 2:111 tlis:;:.
Inches. 1
I X 3 50000 | 1863
32 x 39| do 1859
- 1
1734 28 200, 090 1863
1
153x 20 400,000 | 1360
1
22 x QQﬂ 0,000 1857
! 1
8 x 9% a0 000 1854
11 x .1]%3*26'0—06' 1854
1
21 X M g 1863
22 X 97 (e 1864
1
17 X Qlim 1855
18 X 18 g 1856
T
193x 26| do. | 1861
|
i
1
10 x 13 “20”0(‘)0_ 1855
18 X 27 [ 1856
1
23X B4 |- | 1860
|
23 x 34| do. . 1859
i
I7dx 19 | do ‘ 1855
26 x 813 — | 1861
BEX B2 || 1859
U VI
20 x 27 mm( 1857
19 X 28} | 1881
1
2 X 38 || 1856
313x 403 do. 1860
32 x 413 do. 1860
12 X 16 40? -1 1853
103x 13 mf.o-a— 1853
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N R T
TITLE. Class. - of barder Seale, :‘r’;x‘]l:;:
Cat and Ship Island hurbor: 7 | ;:‘ '1:]";]:’.)4 ‘:I Q;;_(r)
""""""""""""""""""""""""""""" T {40,000 N
i H
Biloxi Doy . - oe e e e : Pr. 14 x 17 ‘ do. 1253
Pass Christian harbor ... ._..___.o...oi . Sk 00X 1 do. 183
Pass & I'Outre, Mississippidelta . ... . ..o oo ... Sk 118 xo¢ \7;10“0 - 1860
The delta of the Mississippi, reconnaissances of the PASSCS o e e e i e e e i : =k 134 x 21 : - i;t},lr:d(r I £
Southwest pass of the Mississippi. ... ..o oo e oL . ; Sk, 15 x 19 ?“Q(i,'}uw S )
BaramriaBnyentrance......_......,.......,.................._......_4........_...,iSk. 14 x ]7%%73("‘,]@7’6\‘ 18563
Pass Fourehon. oo oL 4‘ Sk. vox 10 1 1854
Timballier Bay entrance - ... oL ; =k, ( 11 % 1853
Ship Tsland shoul. ... ..o oooiu oo e Rk, 16 % 171 'T‘f)i}(;;f‘ 1853
Atehafalaya bay. . ...l Pr. | 264 % 31 :’nbj‘](m* 1858
okl
Vermillion bay and Caleasieu river. .. ..o .o ..o ... i Sk. 11 x 13 | . 4d, l"m, 1855
\ ! ; L, mo;
Babine Pass. oo e Sk, 9 x 711 j T 1853
|
Galveston entrance - ... ... ..l .1 ox 17 ‘ do. ¢ 1856
Sea-coast Chart, No. 30, Galveston bay. .c. ... ... ... .ooceoiiii r. : 17 x 20 - 06}(?0(37 1855
Sea-coast Chart, No. 31, Galveston buy to Matagorda bay ... ... _. ... ... _. i} Pr. 132 > 363  do 1857
| !
Galveston bay to Oyster bay, Coast Chart, No. 106 ..., ... ... ... ... . ... %:va. 323x 40 | é(?ld&" } 1858
i {
Oystar bay to Matagorda way, Caest Chart, No. 107 __ ... ... ... o E Pr. 32 x40 do. 1858
| |
San Tauis PasS . - oo e e j Pr. J X 1 '70"%()0 1853
Brazos RIVer entramee - o. v v e s voom e ciaa coe e e 4 Pr i( 153 % 18 - ill{ﬁ)" 1858
i pomE
Matagorda and Lavacs Days. .. oo oot ve i e ; Pr. E 25 X 42 ! m 1{)027 1857
| ‘ \
Coast of Texas between Matagorda and Corpus Christi—reconnaissance - - ..... . .___.;E Pr % 20 x 24 i ‘;xxl»,oou ‘ 1858
i i
T }; 8k 4{ 9 x 12%1;‘ 2()]@0*‘) 1853
| !
Rio Grande eDtrance ... .. ... ... e Pr E 4 x lﬁ»i do. | 1854
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o Size . Dato
TITLE, i Class. | o¢ border. Scale, é);“l::’z«li
|
Western coast of the United States, reconuaissance of, {in three sheets,) viz: |
g Inches. 1
1. From San Diego to San Franeiseo . . ..o oo oo PPr. | R X 2 o 1853
2, From San Francisco to Umquah river ... oo i iinin i e / Pr. | 224X 25| do. 1854
3. From Umpqush river to the boundary. ... ... ... oo ... Pr do. T do. 1855
I i
I i
A1 DIGZO DAY -« -« = e e e e oo e e e e e e e e R [0 xom |t 18s9
| ’
1
Cortez Bank._ ... ... ... e e e e e e e e l Bk, | 134x 184" =1 1850
: . f | oy 3 .
Sun Clemente, Prisoners’ and Cuyler’s harbors oo oo oo oo oo iecae et | Sk. |14 X 111}‘776 00 1852
] [
!
i 1
Anacapa islund and eastern part of Santa Cruzisland. .o oo ool Pr. |94 X Qﬂélm 1856
i G S
. ‘ e L - £ 120,000 (| qass
San Pedro anchorage and vieinity of Santa Bavbara. ... .o Ll ! Sk. 8 X 15 . P 1855
i {40, onUJ
N R T U Pr. | 125X 16 | | 1852
Santu Barbarm o e e e Bk 14 x 17 -:01000 | 1853
20, ‘
Eastern entrance to Santa Barbara channel. .. ..o o.ooonoii oo e Pr. | 163X 233l — | 1857
Point Comeeption. ... o i i e et i cemeieaeeaan e vameann 8k. 7T X 74 -»E%&)—m 1850
1 -
Santa Cruz, San Simeon, Coxo, and San Luis Obispo harboss~—reconnaissance . ......-.. Sk, 134 173 50 000" 1852
) AT Y D IISPRTSDN B~ | SO S £ S do. ; 1851
P . . . 1 >
Pacitic coust, from TPoint Pinos to Bodega bead .. ..o ... ... ..o ..., Pr. |28 X 39 oo 1862
Monterey Darbor. . .ot e e e n e e e e Pr. 12 X 13 A@flfo&r-x 18562
MOnerey DAY - oo e e e e e Pr. 204 31 ﬁ{ 1857
Santa Cruz and Ano Nuevo harbors. .o oot ii ittt e cie e iee e Pr. | 124X 124 1@ 1854
HAI-MOON DAY - oo e Pr. | 183X 20 | ——o | 1863
o . . N . P 1 -
San Francisco bay entrance « oo ..o oo, oo ot e e e e e e T. 24 x 39 30,000 1859
Ban BPablo DAY « v cne e e e e e e e raaaa F. 24 X 39 do. 1860
1
M W > & B —
Petaluma and Napa ereeks ... ... L0 L. Pr. 21 x 30 30, 000 1861
Mare IsIand StTATES « oo v vecaoe ieias ceoe cae et et ae e e et et e eenana] T 143x 18 do. 1863
- 1 o
San Francisco bay, UPPer PATL. c.vo oo cien ottt re iieee s i ciiaaaaaanaaeeaai Pro | 27 X 38 50,000 1862
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| Date
TITLE. Gl o 570 Seale,of Bt
porder. edition,
Iackes, 1
City of San FraneiSeo - .. oo on it et e e e Pr. 24 X 35— 57
i 10, 090
Point Reyes and Drake’ s bay .. .. ... . .. it immmme e Sk. 9 x 10—t | 185
| 40,000 !
Drake’s DAy . e e Pr. 194 30 ¢ do. 1860
Bodega bay. ..o e e e o ‘Pr. 13 x i — L1862
I 30,000 |
Tomales bay . ... .. e e e e e r. 154 % 244 do. 1361
Humboldt bay - .. o o i e el : Pr. 14 x 173 do. 1858
THDIAAA BAY. - - oo oo e e e e e e e e e Sk, | #ix W3——L . 1851
; 24, 000
Crescent City BATDOT. .- -~ ..o\ o ooe oo B IR X 16 qe. | 1859
o | |
Port Orford, Shelter cove, Mendocine City, and Crescent City harbor__.. .. ... ... ... .. Sk. . 14 x 13 do. 15354
i
Coquille River BitrAICe . - oot o oo e e e et ittt et e i et c e e e e s Pr. | 14ix 2 m l&)—‘»j—» 1861
i 1
- ) S o an
BT T . 15 x 1¥ 20, 900 1261
Umquah RIVer OItranee - oo i o e i i tae e a ot e mme e et e e e Pr. 13 x 17 do. 1854
Columbis RIVeT BIETAINECE . © o o o et e e e et e e e e e oo aae e oaeeme et tamcae meeeanmans Pr. . 31 14 - - 1. 854
. 40,000
i ‘
‘ 1 e
ape Hancook . .o i i i i e ee et e eeemm i aas Sk, 7 e i
Cape Hancock O .. R -8l T X B 0000 1851
SHOAIWAET DAY + -+~ 2 «oes oo e e me e e mem s e e ee emee e e e e e e e B TR
| ! |
o | .
Yo x? - o8 7 | — 121
Gray’s harbor. oo et e . Pr. Wix 1 \‘ 0,000 1562
3 ' ! |
Cape Flattery and Nec-ah harbors .. .. ..o .o oo i i i i e [ 2 : 14 x 17 ¢ do L1853
i i i
( o] 1893
False Dungeness and New Dungeness . . ... ... iiiir il i i i e e P8k, 110 x 23 37 ¢
, i Pl 1856
i i ‘l t, 000 |
! | L ‘ -
3 8 1151 105 o 13 I Sk. 11 44— | 1858
Port Townshend & Sk X 1 gi 30,000 1
. | P
Smith’s or Blunt’sisland. ... .. ooooiiaiiiiee e BRL ) B X9 -1 1854
i i
i i
Port LudloW - ocece ceme oaam e e tmec e ama et ee e e ieeeaeacn e e e Pr. |11 x 14§ do. | 1856
i -
Port Gamble. .o oo it i e e i aeaae e Pr. |16 x 23 do. | 1858
| ; j“ , ;,
Duwamish bay and Seattle harbor .. ... ... ... an 8k. | 8 X 10 —poe—t 1854
i ;
: ! A
Steilacoom Barbor . ... ...t e e e e Sk. ’ 12 x 16 1 3, 000 1856
q ! 1
! | i ;
| @i 1 !
Iy mPI BATDOT_ - - - _«ome o eneet seeee e ee e e e eeeieeeemnne o e neese e e oo DSk | 104X 12l 1956
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Ty : Size \ . “11?8“‘
TITLE. 3CJL'W&; of border, ; Seale, \:r‘mlﬁ;tl
| Inches. 1 j
o i . 1 |
‘Washington sound.<1 Pr. | 254X 27 1 200.441 1863
i |
| o L H -
Blakely harbor.‘ Sk. | 114X ]0%;W: 1856
; i :
i - | ! 1 i =
Bellingham bay e e s s Sk, | 14 X lbg““ziﬁ*—', 1856
1 | ;
. 1 .
semi-ah- J P RIUN .~ o8 3} 5
Semi-ah-moo bay ... ... . .iiool. i k 114X lbg‘ . ;’ 1858

ELECTROTYPE AND e T0GRAPH D1v1sION.—Thig branch of the work has continued under the direction
of Mr. George Mathiot. During the first half of the year he was assisted by Mr. A. Zumbrock, and since
then he has performed the work of the division without an assistant

The electroty pe process has been applied, as heretofore, to the duplication of the engraved plates and

the compounding of separately engraved parts of plates.
were made during the year.

and fifteen ‘ bassos,”

Thirty-two plates, of which seventeen were ““ altos”

The use of photography for reducing the original surveys to the publication scales, and for duplicating
drawings for other departments of the government, has been continued. During the year twenty-eight glass
* positives,” eighty-seven glass ¢ pegatives,” and seven hundred and forty-six paper prints, mostly of large

size, have been made from seventy-eight original drawings.

performed in this division:

Table of clectrotypes made during the year ernding October 1, 1864,

Avvos.

Rappahannock river, sheet No, 2.

Atlantic coast, sheet No. 2,
San Francisco bay.

Atlantic coast, sheet No. 3.
Chesapeake bay, sheet No. 6.
Coast Chart, No. 4,

Saint John’s river.

Coast Chart, No. 10.
Atlantic coast, sheet No. 4.
Chesapeake bay, sheet No. 5.
James river, sheet No. 2.
Nantucket shoals.
Chesapeake bay, sheet No. 3.

Nantucket shoals, (new edition.}

Gulf coast, (east half.)
Gulf coast, (west half.)
Chesapeake bay, sheet No. 4.

‘ Bassos.
Atlantic coast, sheet No. 2.
Rappahannock river, shect No. 1.
Key West harbor.

Atlantic coast, sheet No. 3.
Rappahannock river, sheet No. 2.
Chesapeake bay, sheet No. 6, (bis.)
Joast Chart, No. 10,

San Francizco bay.

Chesapeake bay, sheet No. 5.
Atlantie coast, sheet No. 4.
Chesapeake bay, sheet No. 3.
York river, (entrance.)

Boston harbor.

Nautucket shoals,

Saint John’s river.

The appended tables state in detail the work
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| !
Objects photographed. Positives. " Negatives. | Prints.

Drawing of a rebel yam .. ... oL iiieeeaeeae.. | 6 i 49

Six drawings of rebel works at Vicksburg ... ... . o il : 1 ! 0
Drawing, map of Rockbridge county, Virginia.... ... oo ool ]iomimmaan o R e TLRr - 6,290 to 1 mile
Twelve maps of Washington and vieinity ____ ... .. . ... ... | 1 179, 2 0. to 1 wile
Drawings, specimens of topographical drawing..._._ .. ... ... ... _._. feme et 1 S

Trucing, Guyot’s mountains of Tennessee - ... oo .ot ioier caneanns . Joreevvmmccacas) 4

Drawing of Grand Gulf, Mississippi-«--ee coeonoo oo oon il ! 2 ; 24
Drawing showing the organization of the Sanitary Commission..........{.c...cooo ... 1 | 4

Maps, Georgia from Atlanta t0 AUZUSIA v e oo et et e i e e 1 ! 4

Two maps of western South Carolina andGeorgia.. .. ... ... B . 2 i 8
Tracing, map of Rockland harbor.. ... .. .. . . ... .. ... 2 of 120,000 ... ... . ... e
Road may showing the approaches to Washington, D. C..o .. oo il i (i] ! 42

Coast chart No. 10, 13 tracings. ... . ... .. .. .. . ... 6 of 1-80,000 23 ! 26 of 1-80,000
Three tracings for chart Tomales bay, California Bof 1-80,000 ... iiiiiiiiiiaiiio.
Tracing, Ossabaw sound, Georgia. ... _ ... .. ... ... 1 of 1-10,000 | 1 of 1-10,000 : 2 of 1-10,000
Drawing of proposed sailing compasses for the monitors. ... ... ___. T . 2 i 12, % of original
Three tracings for coast ehart No. ¥ oo .. ... ..., A1 1 of 1-80,000 | 2 of 1-80,000 ! 4 of 1-80,000
Tracing part of Boston harbor. - ... ... .o ... ... B 1 ! 2 of 1-40,000
Two tracings for map of Henrico county, Virginia... ... ... ... R : 1 . 31R0, 21in. to 1 mile
Plane-table sheet of the city of Riehmond. .. .o ... .ol . ‘ T oof 3=10,000 et auaean
Views of pontoon bridges. ... ool i : B!

Map ot Cumberland, Maryland._ ... ... . ... ... .. ... ... Lo anns i 1 i B, reduced one-half
Sketch showing the relative positions of coast charts Nos, 62, 69, 70, 71..; 1 i 1 i 2, 1-10 of eriginal
Drawing, map of Appomatox river, from City Peint to Petersburg....... i .............. i 1 18 of 1-20,000
Plans of the battles of Saline cross-ronds. . ... .. ..o iloa. | 1 6, § of original
Maps of the survey of the Pacific railroad, California...... ..o .i. 5 | 42

Maps of the James river, from City Point to Richmond 2 I 42

Projects to prevent connterfeiting treasury notes by photography .. .. 5 1 1y

Twa plane-table sheets of the Appomatox viver ... ... .. . .. ... __ [ 9 | B

Maps of Carrol and Howard counties, Maryland......_.. ... .. O . | 17
Tracing, map of the Mississippi river from Rodney to Sargent’s bend. ... .| p A
Drawing showing compass variations on the steamer Roanoke ... .... [ 2

Six maps of the northwest boundary of the United States. ........... ! ! 42

Four tracings for coust chart No. 53. ... oo ..o il 2 of 1-40,000
One tracing for coast chart No. 8 ooeent oo im i i e : ‘ 2 of 180,000
One tracing for coast chart No. 47.... ..o oo 1 of 1-80,0600 2 J 2 of 1-80,000
Three tracings for voast chart No. B4, ... oo iovoi ool aaooool] 6 of 1-80,000 2 | 4 of 1-10,000
One tracing for chart of Bodega bay, California. ... ... .. . ... | 1of 130,000 | 1 | 1 of 1-30,000
One tracing for chart of Cascobay. ... .. ... . .. .. ! 1 ; 1 i 1 of 1-10,000

3 |

Three tracings for chart of Hudsonriver. ... ... ... _.._... ! 6 of 1-60,000 | 3 of 1-60,000

Three tracings for chart of Sheepscot river ... ... ... dof 180000 ...l

LirHoGgraPHING Division—The details of work in this division were directed until the 1st of June by
Professor F. A. P. Barnard. On his acceptance of the presidency of Columbia College, they were devolved,
together with the supervision of the map printing, upon Mr. W. W. Cooper, in addition to usual duties, of
which he still remains in charge, in the office of the superintendent.

When this section of the office was organized, the outfit for lithographing was adapted merely to the
occasion, connected with increase of the navy, which very largely raised the demand for copies of coast
charts, and particularly of such as were needed in blockade duty. Ino the eourse of the war, however, much
material of public interest came in, furnished in part by our topographers associated for duty with the armies,
and partly by the military engineers. To make such matter further available for the public service, facilities
for publication have been added from time to time, and data of importance can now be embodied at once,
either with.some of the military maps already provided in the division or prepared in a separate form, as may
be most desirable. The engravings on stone being, moreover, of a uniform scale for a very large part of the
southern States, any limits for 2 special map may be chosen at pleasure, and a sheet issued promptly when
needed in prospective military movements. This remark applies to the area of all the States in rebellion
east of the Missiseippi river, excepting the back districts of North and South Carolina, and the neutral part
of Tennessee and te southern Florida, in which no military movements have taken place.

Much of the effectiveness of style in the maps already published, and their completeness in respect of
attainable data, are due to the intelligent interest given to the work by Professor Barnard while he was
temporarily in charge of the division,

The special maps drawn this year by Mr. A. Lindenkohl, and by Mr. H. Lindenkoki, previous to the end of
August, when he retired from the office, comprise the greater part of the States of Virginia, Geergia, Alabama,
Missiseippi, and Florida, and parts of North and South Carolina and of Tennessee. Divided and recombined in
various ways, these drawings have all been published, to serve as military maps, and as such they have been
in requisition with the two armies under command of Lieutenant General Grant and Major General Sherman.
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The lithographic engraving has been done, as heretofore, by Mr. C. G. Krebs, and, in addition, much of
his time and that of Mr. H. Lindenkshl has been given to the adjustment of supplementary material in the
extension or eorrection of hydrographic charts, and in the revision of military maps, with a view of combining
the latest information in successive editions. In the beginning of the present working year Mr. Edward
Molitor was temporarily attached to the division as engraver, and also for a short peried in September last.

"Pransfers have becn made during the year from fifty-four of the engraved copper plates of the office, and
from sixty-four lithographic engravings, exclusive of thirty-seven offsets, for printing in color. The transfers
from copper and thirty-five of the others were made by Mr. Arck’d Brown, the remainder by Mr. James Rukl.

Several of our hiydrographic charts have been issued from the division with distinctive color to mark the
parts covered by shoal water. This expedient promises well as a substitute for the engraved “sanding,” and
is specially adapted to the ready publication of charts in their complete form.

The military maps before referred to have been prepared for color-printing, and range from one to as
many as five colors on a single sheet. The statistics of these and of the printing from copper plate transfers
will be stated under the next head.

The titles of the maps drawn and engraved on rtone during the present year are given in a summary of
office-work in the introductory part of the Superintendent’s report.

Mar PriNTING.—In the lithographic division, seventeen thousand four hundred and eighty-nine copies
of the hydrographic charts of the Coast Survey have been printed from transfers during the year on two
preases by Mr. Brown and Mr. Rukl. The copper plate press of the office, worked by Mr. Jokn Rutherdale,
has furnished ten thousand two hundred and seventy-eight copies, exclusive of fourteen hundred and ninety-
two chart proofs taken for the engraving division; and fifteen thousand eight hundred and five copies of
hydrographic charts were printed by the transfer process out of the office.

The aggregate of charts printed during the year for distribution is forty-three thousand five hundred and
seventy-two.

In the lithographic section twelve thousand one hundred and twenty-five copies of military maps have
been printed Most of the sheets being in colors, twenty-seven thousand two hundred and ninety-five
impressions were required. Nearly nine hundred copies of maps so produced were of five colors; eight hun-
dred of four colors; more than two thousand were of three colors; and over five thousand copies were issued
in two colors.

Including six thousand sheets of various kinds of eireulars for official use, the two lithographic presses
have given an aggregate of nearly fifty-one thousand impressions during the year.

In order to keep up with the demand for war maps, it has been necessary in several instances to send to
other printing offices for the press-work, transfers from our lithograph edengravings. The number of sheets
received in that way during the year was ten thousand two hundred. These added to the number printed in
the section make a total of twenty-two thousand three hindred and twenty-five copies, and, with the hydro-
graphic charts, an aggregate of sixty-five thousand eight hundred and ninety-seven sheets, exclusive of proofs
and circulars, of which the number printed was upward of seven thousand.

Distribution of maps and annual reports—The charge of the map-room bas continued with Mr. M. T.
Johnstone, and, as will be seen by his returns, a larger distribution has been made during the present year
than in any preceding one.

The total number of sheets printed during the year has been sixty-five thousand eight hundred and
pinety-seven, (65,897.) Of this number, there have been issued from the office fifty-three thousand seven
hundred copies, (53,700,) of which thirty-six thousand six hundred and ninety-seven (36,697) have been
hydrographic charts, distributed as follows:

Tothenavy.. ... ... o. e mm e e ame et 23,159
To sea captains and pilots employed in government service . ... ............. 2,788
To military officers ... ... .. e 2, 424
By #8le « . i e e 4, 598
Mincellaneoms « « - . o i i i e e ieieneetmteea et 4,728

Total. . coevvnnnn eeerce e . Gacesocnacnaaas 36, 697

Exclusive of these, upward of seventeen thousand sheets of military maps have been issued from the
office by AMr. V. E. King.
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Of the charts intended for the use of the navy, 19,720 have becn distributed through the Naval
Observatory.

Those classed under the head “ mizeellaneous” inelude those sent to the Light-liouse Board and persons
in their service. A large number have been called for by quartermasters and various revenue offieers, and
the selected presentations to various foreign vessels-of-war have been many more than usual.  Under this head
are also included the charts sent to the assistants of the Coast Survey engaged in the various naval
expeditions fiited out during the year; also those called for by members of Congress.

The map-room is now much resorted to by the masters of vessels ehartered by the government, as also
by masters of private vessels, to obtain information as to harbors and parts of the coast they expect to visin
They bear a willing testimony to the accuracy of the charts, and their congequent reliance on them is great,
which is shown by the annual increaging sale of those charts.

The distribution of the reports of the superintendent lhiag been small, which iz accounted for by the
cireumstance that last year eopies of all the reports then on hand were supplied to the various public libraries,
universities, colleges, and other public institntions and associntions in the loval States, while the printed
copies of the report of 1862 were not received in time to be ineluded in the present return, exeept to a very
small exteut. Thuse reports are coming nto considerable demand by masters of vessols, who appear to prize
them much. The copies of those years of which there is a ¢ msiderable number on hand have beea freely
distributed among this class of men, who, as a class, are more than usually iutelligent.

There remains on hand an aggregate number of 14,165 copics of the reports of all years. The stock of
some of the early reports, as was obscrved last year, is now nearly exhausted. The following is a statement
of the distribution of these reports during the year:

Distribution made dweing the year of reports of the United States Const Surrey for the years 1851, 1852,
1853, 1854, 1855, 1856, 1857, 1858, 1850, 1860, 1861, and 1562,

| Report © Report | Report - Report
o

Report Repart | Report . Report Report & Report ' Repnrt Report —-’::,
1851, ot 1852, ; of 1853, ¢ of 1834, 2540,

I
je of 1255, T ot IR5G. o I&DT. Lot Ixis . of 1900, of 1380, o 1561 of Lrow,

5

Names of States, &c. ‘
|
i

Institutic
Individusis,
l Tustitutions,

Maine ... oooiiiiaiaa L .
New Hampshire ..
Marsachusetts .
Rhode Inland
Uonneeticat. ... oo
New York. .

New Jersey

Peunsylvania - co...oooa. .o .
Delaware ...

Maryland . ... ... ...._.
Dixtriet of Columbig .........
South Carolina .

Officers of the navy .. 18
Officers of the army. .........{. 16
Executive departments. ......|. 22
CoastSurvey Office assigtants. 157
Forelgn .o ... .......... . vl

Totalienemeenaananan] 8 ..., T ] 51 =R I IV DN T O T v 1,55

15¢cs
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Folding-room—~—The work of backing with muslin the sheets intended for use by the plane-table and
hydrographic parties has been performed by Mr. G. W. Francis. He has also backed with paper the sailing
charts intended for distribution from the office for the use of the navy.

Instrument shop.—The charge of the shop has remained with Mz, T. J. Hunt, who is assisted by one
workman and three apprentices—the least force that has for years past carried on the necessary operations.
As a consequence, the work has been almost exclusively confined to the repairing of instruments nsed in the
field. The finished work of the year consists of six metre seales, six 7-inch German-silver protractors, one
prismatic compass, three stands for theodolites, and one pair of magnets. The repair of instruments during
the year consists, in part, of twenty-seven theodolites, twenty plane-tables, nine reconnoitring telescopes, six
levelling instruments, sixteen sextants, seven prismatic compasses, 8ix marine glasses, four 3-arm protractors,
six heliotropes, four surveyors’ compasses, twelve metre chaing, two hair frames, one astronomieal eye-piece,
two pantographs, one large astronomical telescope, one tide-gauge, one camera, one astronomical clock, two
telegraphic instruments, and two spring governors; in addition to which a great variety of miscellaneous
work has been accomplished for office and field purposes.

Carpenter shop—Mr. A. Yeaiman still remains in charge of the shop, and is assisted by one workman.
During the year the work has included the construction of a large camera, with stands and rail-tracks; two
large first-class map cases for the Navy Department; fifteen map and paper cases for the office; thirty-one
cases for instruments, such as theodolites, plane-table, &e.; nine new stands for theodolites, plane-table, &ec.;
two levelling rods; seven plane-table boards; fourteen drawing-boards; seventeen wooden pans and frames
for phetographic purposes ; twelve frames for electrotype purposes; one stand for a large portfolio; rollers
and cornices for twenty-two mape; eighty-four tin cases for holding original sheets of the survey have been
printed and numbered; and one hundred and twenty-three rough packing boxes for the tramsportation of
instroments and records. In addition to the above, the office buildings and wood-work of instruments have
been kept in repair.

APPENDIX No. 11,

REPORT OF PROFESSOR BENJAMIN PEIRCE, OF HARVARD, ON COMPUTATIONS FOR LONGITUDE FROM
OCCULTATIONS OF THE PLEIADES.

CAMBRIDGE, December 5, 1864.

Dear Sir: I have the honer to report to you the pregress of the computations of the occultations of
the Pleiades up to the present date. The group of observations from 1838 to 1842 is wholly under my
gpecial eharge, with the assistance of Mr, Charles S, Peirce. The computations of the equations of condition
are all made for the first time, and the duplicate computation is also almost completed. The preliminary
examination of these equations show the most extraordinary agreement of all the observations of each
occultation made at good observatories and by experienced observers, and fully justifies the expectations of
their value. 'The agreement, with the tables of Hansen, is also such as to confirm the anticipations of the
excellence of those tables; but there are some undoubted discrepancies with observation, which seem to
indicate recondite sources of error in the tables, which it may require much time and thought to investigate.
Thus the occultations of March 19, 1839, clearly demonstrate an error of the tables of about five seconds
of arc. It is easy enough to see what this is not: it is mot ervor of scwmi-diameter, or of parallax, or of
elliptic elements, or of the cocfficients of the parallactic equation; but what it is is still a mystery.

The last group of the Pleiades occultations bas been put into the hands of computers in the office at
‘Washington by Mr. Schott, under my directions, and is rapidly advancing towards completion.

Very respectfully,
BENJAMIN PEIRCE.
A. D. Bacug, LLD,,

Superintendent United States Coast Survey.
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APPENDIX No. 12.

REPORT OF DR. B. A. GOULD ON THE RESULTS OF COMPUTATIONS TOR LONGITUDE BY THE TELE-
GRAPHIC METHOD.

CaviBrinGE, November, 1864.
Dear Sir: In presenting my annual report I have the pleasure of stating that all the determinations of
longitude made under 1ay directions have now been rediscussed, with the aid of the standard Right Ascensions
of the survey, and with the values for instrument alconstants which a long serics of years has enabled us to
deduce, and which may properly be regarded as the best attainable.
Three more determinations may be definitely adopted, viz:

m. s.
Seaton—Raleigh . ... ... ool Ceaeeimetarireaaan 6 32.93
Raleigh—Columbia. . .. ..o oo allllll.l... 9 35.86
Roslyn—Wilmington . ... . ... ... llllilil. 2 11.32
And combining these with the result given in my last report—
Wilmington—Columbia - . ... ... Cememeceeann 12 21.72
we find :
Seaton—Wilmington .. .o..eoii i iiiia it Ceeecitacaciseeanaana 3 47.07

By the aid of this last value, all the longitudes mcasured telegraphically in the southern States may be
referred to the Seaton station, in Washington, which has, from the beginning, been adopted as the zero point
of the telegraphic determinations of the Coast Survey. 'The longitudes of the respective station points west
of the Seaton station thus become:

m. s
Petersburg, (Roslymn) o oo nvo i e - 13575
‘Wilmington, North Carolina .. ........ e eeeeteeeeieeieeiiemaiaarans 3 47.07
Raleigh .o coannnaaa.. e e e teeasatae meeeemvatimanceeaataceaan e aanann 6 32.93
ColUmMbIR « o o cae i iieeciicceansiaaseseanceancaaacaaonaacoaannanannnan . 16 08.79
T3 A 26 30.97
Appalachicola - ... e e e m e et me e 31 57.33
Eufaula o oo oo i i i i et iacicaanaae e ees 32 33.99
Montgomery ...... et arcevaa scncsembtanatnccaoacutecnacrtacboaeanaanetan 37 12.65
Pensacola. .o e iiieo it e it i c e feneeceanan e teriaeeaan 40 50.79
Tower Peach Tree «v.vece i ine i ci it ii e e s ceaamsaceraaacenaasans 42 11.32
Mobile i i i i irie it i etcnesctatatairmacncearsecanan 44 11.07
New Orleans . - o - oo i e it c e icaa e ta e aacaaan 52 18.23

The measurement Seaton——Roslyn, combined with Roslyn—Wilmington, gives a second and independent
determination for the lougitude of the last-named station, and illustrates the precision attainable by the
telegraphic method. But, close as this accordance already is, I propose subjecting the Seaton—Roslyn
determination to a new discussion with the more accurate data now at our disposal before investigating the
degree of accordance and the sources of discrepancy. This measurement, and that of Charleston from
Raleigh, which is now essentially computed, and needs only the labor of a few weeks for the attainment of a
definite result, complete the series of telegraphic determinations, for which adequate materials exist.

A new determination of the difference of longitude between the station points at Washington and New
York appears to me highly desirable, and I would urge its importance upon your attention. The obstacles
which the war has interposed for the last three years promise soon to be removed, and there may be risk in
long delaying this much-needed measurement. Our best value at present depends on the determinations
‘Washington—Philadelphia and Philadelphia—Jersey City, combined with a geodetic reference of the station
point in Jersey City to that in New York; and as these were among the earliest telegraphic detcrminations
ever made by present methods, many of the precautions and refinements now in use were naturally omitted.

The experience of another year has seemed to justify the reliance which we have placed upon the
accuracy of our standard Right Ascensions. I have known of no reference to them in other terms than
commendation from any quarter, with a single exception, to which I will presently refer. The correponding
declinations ave still, as described in my last report, in the form of equations of condition, which can readily



116 REPORT OF THE SUPERINTENDENT OF

be solved at any time; but, except in a couple of special cases, the solutions have not been executed, owing
to my desire to improve the numerical values for some of the systematic differences, (adopted for reference
of the places given to the equinoctial points of Argelander’s Tositiones Mediw,) and also to the wish that as
many recent determinations may be incorporated as possible. -

A very considerable amount of labor has been expended upon the first-named object dwring the year,
especially as bearing upon the declinations of southern stars, and I have been gratified by finding it possible
to obtain very satisfactory formulee for the differences between the catalogue places of the St. Helena and
Cape of Good Hope observations and thoese of Poud and Argelander. Before the expiration of another year
I hope to deduce the final results of this discussion of the declinations, and also to subject the list of Right
Ascensions to a new scrutiny by means of observations accumulated since the last computation.

The exceptional instance to which I alluded is an astronomer of the Cambridge observatory, who has
sharply criticised the values obtained for two of the stars—>51 (Hev.) Oephei and Polaris—in two communica-
tions, published in the proceedings of the American Academy, of Boston, and reissued in pamphlet form from
the observatory. It will be remembered that in the entire list of 176 stars the four polars were the ounly
ones which were not subjected to a new discussion in 1861 ; but that the positions for these were taken from
the investigations made in 1835-'6, and published in volume VI of the Astronomical Journal. The stars
whose places, or rather the determination of whose places, have now been criticised and ealled in question
are two of these polars. for which T was prepared to find some discordance manifested after the lapse of nine
years from the latest observations employed; but after suclh examination as I have yet been able to give, I
have the pleasure of reporting that my rcliance on the results previously deduced has been much strengthened.
Moreover, as the ervor ascribed to the resultant places of the Coast Survey list is not of an order of magnitude
recognizable by any transit instrument existing, I have fclt warranted in leaving these criticisms unanswered.

Additional investigations have been made during the year concerning the diurnal motions of astronomical
instruments in azimuth. The resulis have been confirmatory of the infercnces reported two years ago as to
the existenee and approximate regularity of the azimuthal fluctuations. I cannot but belicve that in all
observations, however firm and deep the foundations, and however well mounted the instruments may be, this
diurnal oscillation must be brought into account, if the best attainable Right Asceusions are desired.

A value for the azimuth correction deduced from observations made early in the evening will rarely be
found applicable to observations later in the night, and »ice versa.

During the year 1 have been aided by Messrs. Cleveland Abbe and William H. Palmer, to whom my
best acknowledgments are due for valuable and constant assistance. Mr. Abbe, who had given efficient and
esgential aid for four years, was compelled by ill health to leave my purty at the end of July, and the recent
resignation of Mr. Palmer from the Coast Survey to enter the naval service leaves a vacancy which will not
easily be filled.

I am, very respectfully and truly, your obedient gervant,

B. A. GOULD.
Professor A. D. Bacnus,

Suprrintendent United States Coast Survey.

APPENDIX No. 18.

THE PROBLEM OF DETERMINING A POSITION BY ANGLES OBSERVED UPON A NUMBER QF GIVEN
STATIONS. SOLUTION OF GAUSS, WITH EXAMPLE, COMMUNICATED BY CHARLES A. SCHOTT,
ASSISTANT COAST SURVEY.

The problem of determining a position by angles observed upon three given stations being commonly
known as the three-point problem, the more general form of the same, where the angles, measured at the
sought station between any number of given poiuts, fix its position, may be designated as the n—point
problem.

According to Gerling,* the solution of this problem was communicated to him by Gauss in 18105 it is
given in a somewhat different shape in the Astronomische Nachrichten;} there is also a solution by Besscl}

* Pothenotsche Aufgabe, in practischer Bezichung. von C. L. Gerling, Marburg, 1840.
t Anwendung der Wabrscheinlichkeitsrechnung auf eine Aufgabe der practischen Geometrie, vol. i, p. 84.
{ Zuch’s Monatliche Correspondenz, 1813, vol. xxvii, p. 222. ’
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The method given below is prepared (a free tranglation) from Gerling’s small work entitled “Pothenot’s
Problem,” or three-point problem, as it iz usually ealled. 'The practical treatment of this useful problem is
given in most standard works on geodesy; this is not the ease, however, with the problem when more than
three points are given and horizontal angles are measurcd between them at a station, the pozition of which is
to be determined from these measures. It obviously involves the indireet treatment by the method of least
squares; the solution is given here for convenience of reference.

Let
Ty P, Py - . -the given points in the order of their azimuths as they appear from the unknown point P.
T3 Ty Ey .- } their rectangular co-ordinates, those of P being X and Y.
Y Y-
71 72 73 -- - -the distances of P from the points P; P, Py .. ..
a1 ¢y ay - .. .the angles which these directions make with the axis of z, which axis of co-ordinates iz arbitrary,
01 02 05 --.-the observed angles at P, counted from the initial direction, PPy, :

ILence, Gy~ Ay T 03y On— 4y == 03, ete.,
and supposing z and y approximate values of X and Y, we bave, z+-de =X, y+dy =Y, 1—a==r cos a,
Ty—T==7y COS Uy, Ty— T==13 COS Uy, €lC., y1—y==71 8t a5, Yo—y==ry SN ¢y, Yy—¥ =73 8in ay, ete.  We have
to express the corrections duy, dog, duy. .. ., to the computed angles ay, 2y ¢y .., in terms of dr and dy,
which corrcetions ghould be small, but the process may be 1'0p<3;1t<;d if their values should be found too great.

. .. - . Y | — dx
Differentiating the expression ig oy ==y , we have, duv;— L »—(/1 ¥ cos «;%;
X, —& .1,‘1—.’17)“
sin o, Ccos o
or, duy— dxr— dy,

7y 71

sin oy CoR @

day== “dx ———dy, cte.

72 T2

If we wish to express du in seconds, we multiply the right-hand term by radius reduced to seconds,
(206264.8.) The approximate values x and y can either be obtained by careful plotting, for which purpose
the observed angles at I are drawn upon a piece of transparent paper, which is shifted on the projection
until every direction intersects its corresponding point, the position of I’ may then be marked and the co-or-
dinates measured;* or, any three points may be selected, (picking out those giving the best conditions,) and
z and y found by computation, according to the ordinary formulx of the three-point problem

The coefficients of dx and dy can be found either by direct computation from the above expressions, or
by the use of the logarithmie differences.

With the assumed values for the position of I, we therefore compute the above co-efficients and compare
the computed and observed angles, the differences will form the absolute terms of our conditional equations.
The two normal equations are next established and solved, and the resulting values of dx and dy applied to
z and y.

If desirable we may also compute the individual errors of the observations.

To illustrate the method, T select an example from my geodetic survey, executed in and near the District
of Columbia for military purposes in the winter and spring of 1863, where this kind of survey was frequently
employed as both cheap and expeditious; no special signals were erected. The chief purpose was to mea-
sure a series of heights by means of measures of zenith distance, the horizontal distances required therefore
only to be approximately known. Should the angles measured at the station P contain conditions, such as
result from sum-angles or from closing the horizon, we suppose them adjusted by least squarest before enter-
ing on the present problem.

Given the following rectangular co-ordinates of six known stations, and the obscrved anwles at the sta-
tion which is to be determined relatively to them.}

* Far our in-shore hydrographie survey the three-point problem is almost exclusively used, the angles at the end of cach
sounding line are measured by a sextant, and the plotting is done mechanically by means of a three-armed brass protractor or
tracing paper.

t See on this subject Coast Survey Report of 1854, pp. 70*—79*.

1 One of the co-ordinates of an outside point, and the approximately measured angle to that point, 1 have changed to admit
of its introduction here, merely for the sake of a more complete example.
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m.
zy==1845.0.
Ty==+1485.0.
Ty== 0.0.
Ty==+4418.2.
x5=+6163.8.
xg=—=—+5810.6.
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m.
4=+ 5534.0.
Yo +2486.7.
Yy== 0.0.
y=+14167.
ys=-+ 398.1.

ys=+ 1255.7.

s}

0,— 61
0y= 97
0,— 195
05=—205
052215

12 10
48 27
55 66
35 04
53 44

For an approximate position of P we found from the graphical process, 2— + 3448 metres, and y==
~+2440 metres, and in order to illustrate the numerical process by logarithmic differences, we will select
three of the above points, and compute dz and dy to obtain a closer value for z and y for our final solution.
With the points P; P P, we compute as follows:

y1—y==+3094.0—dy.
xi—2x-=—1603.0 —dz.

a;=117° 23' 19"+ 52.5dx+27.1dy.

yy—y =—=—2440.0—dy.
T3—x=—23448.0 —dxz.

ay==215° 17 07" —28.2dz+ 40.0dy.

Ye—y =—1184.3—dy.
re—& ==+ 2362.6 —dx.

ag—=333° 22/ 37" —35.0d2—69.9dy.

log’s.
3.49052 —14.0dy.
3.20493,+27.1dz.

0.28559,— 27.1d.’z—14.0dy.
3.38739, + 17.8dy.

-

Subtracting «; from a3 and ¢, we find,

hence, de—+44.70, dy=

[s] ! 1

3.53757,+ 12 6dz.

9.84982 — 12.6dz+ 17:8dy.

3.07346,+ 36.7dy.
3.37339 —18.4dz.

9.70007,+ 18.4dx+ 36.7dy.

03== 97 53 48—80.7dz+12.9dy,
0—215 59 18—87.5dx—97.0dy,

and by comparing with the observed values,

0—+4321—-80.7dx+12.9dy,
0=+ 334—87.5dz—97.0dy,
—0.71, and -+ dz=23452.70, y+dy==+2439.m9.

If we now compute the differential equations, using for = and y the above improved values, or 3452 and
2440, the final solution stands as follows:

1. p) 3, 4, 5, 6.
Yn—Y o oe e amanneae o ea.| + 3094.0 4+ 46.7 — 2440.0 —1023.3 — 2041.9 — 1184.3
To—T e e — 1607.0 — 1967.0 — 3452.0 + 966.2 + 2711.8 + 2358.6
18 (YamY) < - omoeemam e e o] 3.4905203 + | 1.6693169 4 | 3.3873898 — | 3.0100030 — | 3.3100345 — | 3.0734117 —
1§ (Fa—1) oo .| 312060159 — | 3.2035044 — ! 3.5380708 — | 2.9850670 4 | 3.4332577 4+ | 3.3726543 +
lgtgan .. ... 0. 2845044 — | B.3755125 — | 9. 8493190 -+ | 0. 0249360 — | 9. 8767768 — 9. 7008074 —
G e LTUITTITT 1770 260 49 | 1780 38 247 | 2150 157 157 | 8130 21' 927 | 3230 01’ 177 | 333¢ 2 16~
Igsinan ... ..ol 9.94814 - 8. 37538 - 9.76133 — 9, 86159 — 9, 77925 — 9.65199 —
1g €080 - - - -- - ] 9.6633~— | 9.99988 — |  9.91201 — |  9.83666 4 | 9.90247 + 9.95118 +
g Tnc e e mes —.| 3.54239 3.29392 3. 62606 3. 14841 3.53079 3. 42147

H "
I _‘%‘fﬂ) ............... 1720184 | 0.39580 4 | 1.44970 — 2.02761 — | 1.56280 — |  1.54495 —
oA i
lg (——*—"":““) mveeeeeead| 143567 — | 2.02039— | 1.60038 — 2.00268 4 | 1.68611 + 1.84414 4
n
B O o eeeieeen.| 452,50 + 2.49 —98.16 — 106.56 — 36.55 — 35.07
Tn
esan i dore -+ 104.81 + 39.85 — 160.62 — 48,54 —69.85
u
SUBIBCHNE @1 <« o oeeneeanmneneeeaneeeas 61 11 35 97 48 26 195 54 33 205 34 28 215 53 27
Subtracting ““:“' — 50.01 — 80.66 -~ 159. 06 — 89.05 —87.57
1
submmng_“‘%‘1_.___._..__.__.__-_.__ +77.54 +12.58 | © —127.89 —75.81 | —97.12
1
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By comparison with the observed angles we obtain the eonditional equations:

0=—35— 50.0ldz+ 77.54dy,
0=— 11— B80.66dz+ 125Sdy,
0-=—83—-159.06dz—127.89dy,
0—=—36— 89.05dz— 75.81dy,
0—=—17— 87.57dz — 97.11dy.
Normal equations:
0=+ 197284 49906dz + 30704dy,
0=+ 12265+ 30704dx+ 37705dy.
N de——0.39, dy——0.01, and X ==+3451.761, Y —+4-2439.m99.
If the measured angles are of unequal accuracy, weights are to be introduced before the formation of the

normal equations. If we introduce the values of dz and dy in the expressions of du,, and apply the resulting
corrections to the computed «,, we find, by subtracting «; from all the rest, the final corrected angles, which

we can compare with the observed angles o4 03, 0, . - ., when we obtain the residuals, (obs’d—comp’d,)
(7}
v,=— -+ 16.0,
py==—30.4,
=+ 20.0,
vs==+ 0.9,

Vg ———— 179,

0'40;_{—?&1 ==-417/0. The above residuals are
in part (the smaller) due to the incidental errors of the observed angles, and in part to inherent errors in the
adopted co-ordinates of the known points, which produce for short distances apparently large differences in
the angles. ’
To obtain the uncertainty in the co-ordinates themselves, we form the two sets of weight equations and
deduce, .
ex==4 0711, and e, =+ 0."12.

hence the apparent probable error of any one angle e=— \/

If all the points fall either in the circumference of a circle or in a straight line, the problem becomes
indeterminate; but even an approach to this condition will rarely occur, and is less likely to happen the
greater the number of given points above three.

A convenient direct solution of the three-point problem is here presented under a very concise form:

‘We number the given points in the order of their azimuths, as seen from the fourth point P, which is to
be determined, and distinguish three cases, viz: the middle point, P, is on the same side of the line, joining
P; and Py, as is P; or, secondly, I, is on the opposite side; or, thirdly, P is inside the triangle Iy, Py, I’,.
It is only in the second case that we nced look for an approach to, or for the limitation of, the problem.

Jet P, P P,—a

P, P Py=p

PP P:;=T’

also, PP P =az,

} the measured angles

Pl Pz sin /e sin v
P, P; sine sinz

P P; P,=y, putige=

then for the first case, &+ y=——a—7F+7, for the second and third put 360—p for y, and fgi(z—y)=
g(z+y)

ix(p+15°)
For verification, P P,—P; Pz:: m—Pz PQ?’ﬂ .

a sin &
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APPENDIX No. 14.

REPORT ON THE METHOD OF REDUCTION, AXD RESULTR OF THE CONNEXNION OF THE EPPING
BASE LINE WITH THE PRIMARY TRIANGULATION IN THE EASTERN STATES. BY CHALRLES A.
SCHOTT, ASSISTANT UNITED STATES COAST SURVEY. :

Coast SURVEY OFFICE, Junc 7, 1564.

(1.) General vemarks on the method of reduction.

The geodetic connexion of the Lpping base with the primary triangulation forms the first step in the
computation of the great triangulation connceting the Epping and Fire Island base lines with its branch
reaching to the Massachusetts buse. The application of the method of least squares, without which the
reduction could not be satisfuctorily acecomplished, necessitates, from the complexity of the numerical opera-
tions, that the series of triangles should be divided into parts so as to bring each within a limit of practical
solution. The number of subdivisions thus practically demanded must be very few, and they should be
speeially selected to detract as little as possible from the theoretical rigor required by the mothod. Thus we
are obliged to adjust by the method of least squares the angles measured at cach station separately, as their
introduction in the general geometric condition of the triangulation would swell the conditional equations to
hundreds, and indced there may be a question whether the adjustment of the measures at each station is not
the preferable method, reserving a further adjustment to the geometrical requirements of the triangles.
Again, the connexion of the Epping base alone with the primary sides of the triangulation, which forms the
subject of this report, is so complete as to require the establishment and solution of thirty-five equations,
which number would be increased to such an extent, if we were directly to connect one base with the next,
as to become perfectly unwieldy. The connexion of the Epping base with the primary side Humpback—
Mount Desert may he regarded as a distinet operation, which receives further interest from the fact that it
requires a combination of results from measuves of angles (by repeating theodolite) and from measures of
direetions, (dircet observations by the thirty-inch theodolite,} also an fmpreved application of weights, and,
in gencral, it may serve, as a specimen, to illustrate the subscquent reduction of the main triangulation of the
survey in this scetion of the country.

(2.) Instruments and methods of horizonial measures employed in the triangulation near the Epping base.

The horizontal angles at the base, and at three stations next following, were measured with a repeating
theodolite (Coast Survey, No. 43,) by the party in charge of Assistant C. O, Boutclle; thosge at the remaining
four stations were determined by measures of direction with the thiriy-ineh theodolite (Coast SBurvey, No. 1)
by the party in charge of Professor A. D. Bache, Superintendent.  The first-named fnstrument is a ten-iuch
Gambey, read by means of verdiers; the second is provided and read with mieroscopes. The reduction of
the angles from observed directions has been sufficiently explained in Coast Survey Report of 1854, pp. 71*

o 76%, and for the case when angles were measured by repetition or combination in the same Report, pp,
76% to 79%. The determination of the probable error and weight of each result, however, requires further
exposition. It should also be stated that Peirce’s criterion has been applied to the reduction of the obser-
vations.

(8) Determination of prabable error and weight to eack direction observed with the thirty-inch theodolite.

The method of obtaining the average probable error and weight of directions measured with the thirty-
inch theodolite at any onc station has been explained and illustrated in Coast Survey Report of 1854, pp.
86* to 90%, and the small modification required to render the method applicable to eack direction will appear
sufficiently plain from the following example for Station Howard.

To carry out the determination of probable errors in all the theoretical strictness is far too laborious for
actual use, and in fact is not required, as a close approximation fully suffices.

We form first the abstract of remaining differences, referred to the initial direction of each series; this
abstract is obtained from the abstract of diminished measures by applying the corrections A, B, C, D, etc.,
with their signs changed to the respective quantities in the abstract of diminished measures; for another
initial direction than the first, the proper differcnces (corrections with reversed sign) are to be applied. Fre-
quently the corrections to the assumed angles are small, less than 0./1; in such cases no correction was
required. In forming the abstract all directions are included, whether belonging to the primary series or
not; the hundredths of seconds have been dropped. The last column contains the average difference in

each series.
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STATION IIOWARD.

Abstract of remaining differences.
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The abstract of remaining errors iz formed by comparing each difference of the preceding abstraet with
the mean of its series ; it contains, therefore, for each measure the difference from the mean; let this difference
be d, we then form J% and Y42 for each direction. If s equal the number of observations of any one direc-
. 0.4553 12
tion, the formula ¢2=——1012—

s(s—1)
give, however, proper weight to the results, sinee the 4’s of the more full series are more correct than of
series with less directions, it is preferable to substitute for s— L the diagonal cocflicient of the weight equa
tions, (omitting the remaining combinations ;) this gives for the probablc crror of the first direction,

/ﬂ?:.‘ﬁ
£ == _——
N s|az]

gives an approximation to the square of the probable error of a direction; to

N 0 45!
for the second direction, sI:J_——;
slaa]

. 045500
for the third direction, 51:\/_.._
s|o

we also have, weight,

The labor of squaring is not great in the present case, otherwise the formula, Coast Survey Report of
1856, p. 307, might be employed,

Abstract of remaining errors.
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